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NINE NEW SPECIES OF NEOTROPICAL CULEX, 
EIGHT FROM PANAMA AND ONE FROM 
HONDURAS (Diptera, Culicidae) 
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In the present publication the authors describe nine new species of 
Culex from Middle America distributed among the following sub- 
genera: one Culex sens. str., one Microculex and seven Melanoconion 
Six of the new species were collected in the course of extensive light trap 
surveys in Middle America, conducted by the authors and Dr. Harold 
Trapido; two were reared many years ago by the senior author and 
again picked up during the light trap survey and the Microculex has 
been repeatedly collected as adult and larva by the senior author in 
the highlands of Panama. 

All type material has been deposited at the United States National 
Museum. 













Culex (Melanoconion) intonsus n. sp. 

Male.—A small, dark, unmarked Culex. Palpi longer than the 
proboscis. Antennae densely plumose. 

Male terminalia: Basistyle conical, about twice as long as its 
greatest width, bearing the usual decidious stiff hairs and two prominent 
setae, one at the base of the outer division of the subapical lobe and the 
other at the inner apical corner, near the insertion of the dististyle 
Latter about one-half the length of the basistyle, narrowed at about 
the middle, then widened beyond distal half and finally tapered into 
a flat, upturned, snout-like tip; lower border with a marked swelling at 
the point where it begins to widen, bearing a prominent tuft of hairs; 
eye-seta inserted beyond this swelling; appendiculate spine widened at 
tip. Outer division of the subapical lobe of the basistyle a nar- 
row column, bearing at the inner corner the usual hooked-tip 
filament and a slender, straight, rod-like appendage and on_ the 
outer corner the following appendages: inserted on the inner aspect 
of the column three slender closely appressed filaments with expanded 
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foliaceous tips and mesially a more prominent, broader filament with 


recurved tip; on the outer aspect of the column there is a widely expand- 
ed leaf. Inner division of the lobe with widely divaricate arms about 
equal in size, upper arm with a sinuate appendage ending in a hooked- 
tip filament, lower arm bearing a similar appendage straight for basal 
two-thirds and sharply angled upward on apical third. Inner plate of 
the phallosome erect, with three points as follows: a laterally curving 
horn located subapically on the ventral border; on the dorsal aspect 
and exactly opposite the ventral horn a spine-like, sharply pointed 
tooth: a third point on the dorsoapical corner of the plate just above 
the other dorsal point so that there is between them a rather deep con- 
cave surface. Lobes of the ninth tergite large, rugose, somewhat sac- 
like with scattered small stiff hairs, longer on outer surface 

Female, Larva and Pupa Unknown 

Type Material.—Holotype male mounted on a slide with terminalia 
dissected, stained and mounted separately on same slide; taken at 
light in the Lancetilla Valley, Tela, Honduras, X—2-53. 

Taxonomic Discussion.—There are only two described species of 
Melanoconion known to the authors with a tuft of hairs on the under- 
side of the dististyle, namely, coppenamensis Bonne-Wepster and Bonne 
and comatus Senevet et Abonnenc: intonsus n.sp. can be separated 
from these species by the shape of the dististyle and of the subapical 
lobe of the basistyle 


Culex (Melanoconion) quasihibridus n. sp. 

Male.—A small, dark, unmarked Culex; palpi longer than the pro- 
boscis; antennae densely plumose 

Male terminalia: Basistyle conical, slightly over twice as long as 
wide, bearing a prominent seta at apex of inner surface and the usual 
stiff decidious setae on outer border. Dististyle slightly less than 
half the length of the basistyle, narrowed at the middle then expanding 
abruptly on apical third and finally tapering apically into a flat, upturn- 
ed snout; upper surface clothed with fine, minute hairs on distal third; 
two eye-setae inserted on expanded portion, one near the upper border 
at the level where the minute hairs begin and the other basad and 
close to the lower border; appendiculate spine inserted subapically, 
widened at tip. Outer division of the subapical lobe of the basistyle 
rather long, narrowly columnar, bearing the following appendages: 
a long hooked-tip filament and a short, stout and pointed filament in- 
serted on inner angle of column; three or four closely appressed flat 
filaments inserted on outer angle of column; a long curved filament 
which exceeds the outer ones inserted between the outer and inner 
angles and on inner surface of column, and a narrow twisted leaf in- 
serted at this same level but on outer surface of column. There is a 
prominent seta inserted on the basistyle proper at the base of the outer 
division of the lobe Inner division of the lobe of the basistyle with 
divaricate arms; upper arm longest bearing a gradually curving rod 
with T-shaped tip, lower arm with a twice-angled rod ending in a capi- 
tate tip closely appressed to the upper rod. Inner plate of the phallo- 
some erect, apical surface flat, oblique, with two or three very small 
serrations, dorsoapical corner ending in an acutely pointed tip; there 
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Culex intonsus n. sp. and C. quasthibridus n. sp., male terminalia 

Fic. 1. C. intonsus, style. Fic. 2. C. intonsus, phallosome 
intonsus, lobes of the ninth tergite. Fic. 4. C. quasthibridus, 
C. quasthibridus, phallosome. FIG. 6 ", quasthibridus, lobe 
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are two subapical points on opposite sides, the dorsal one a moderate, 
pointed, heavily sclerotized tooth; ventral one a short, sharply curving 
horn. Lobes of the ninth tergite small, rounded, with scattered short. 
straight hairs on basal two-thirds, tip smooth, hairless. 

Female, Larva and Pupa Unknown. 

Types.—Holotype male, mounted on slide with terminalia dissected 
and mounted separately on same slide; Puerto Pil6én, Province of Colon, 
Republic of Panama, 28 August, 1952. Paratypes: one male, same 
data as holotype; one male, Puerto Pil6n, 25 August 1952; two males, 
Mindi Dairy, Canal Zone, 22 August, 1952. 

Taxonomic Discussion.—This new species exhibits features of both 
educator D. & K. and iolambdis Dyar, being apparently closest to the 
former species. By characters of the style and lobes of the ninth tergite 
it is inseparable from educator, but the phallosome is quite distinct, 
resembling somewhat that of iolambdis, but differing from it in the lack 
of the prominent denticles present on the dorsoapical angle of the 
phallosome of the latter species. We cannot disregard the possibility 
that this form may represent but a hybrid between educator and 
iolambdis, but since hybridization in Melanoconion is not well under- 
stood at present and since these two rather distinct species have similar 
distribution and seem to occupy the same ecological niche thus ap- 
parently invalidating the assumption of free hybridization between 
them, we have decided to describe this form as a new species. 


Culex (Melanoconion) fairchildi n. sp. 

Male.—A small, unmarked Culex. Palpi exceeding the length of 
the proboscis. Antennae densely plumose. 

Male terminalia: Basistyle broadly conical, inflated at about the 
middle, inner surface with a large patch of fine hairs just below the 
subapical lobe, outer surface densely clothed with fine hairs distally 
on ventral half. Dististyle narrowed at about the middle, then widened 
on distal half and tapering into an upturned, flat, snout-like tip; eye- 
setae inserted on an indentation at the widened portion of the dististyle; 
outer surface clothed with minute stiff setae on distal half; appendi- 
culate spine inserted subapically, widened at tip. Outer division of 
the subapical lobe of the basistyle a short, broad column, inner corner 
of column with the usual two filaments, one long and hooked-tip, the 
other short, straight and pointed; outer corner bearing three or four 
closely appressed filaments; between these two groups of appendages 
there is the usual broad, curved filament directed toward and exceeding 
the outer filaments; inserted near the outer corner of the column at the 
same level of the filaments but on the outer face, there is a broad pe- 
dunculate leaf with straight inner border ending in a triangular, acutely 
pointed tip. Inner division of lobe with divaricate arms, upper one 
longest, bearing a slightly sinuate filament with T-shaped tip; lower 
arm almost sessile with a filament that curves sharply upward on distal 
third and ends in a capitate tip closely appressed to filament of upper 
arm. Inner plate of the phallosome appearing almost erect in some 
preparations, somewhat dorsally inclined in others; apex smooth, nar- 
rowly shield-like, triangularly pointed dorsally; body of phallosome 
with two points on opposite sides, dorsal one more apically located, 
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Culex fairchildi n. sp. and C. bilobatus n. sp., male terminalia 

Fic. 7. C. fairchildi, style. Fic. 8. C. fairchildi, lobes of the ninth tergite 
Fic. 9. C. fairchildi, phallosome. Fic. 10. C. bilobatus, style. Fic. 11. ( 
bilobatus, phallosome. Fic. 12. C. bilobatus, lobes of the ninth tergite 
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straight, acutely pointed; ventral one a laterally curving, heavily sclero- 
tized horn. Lobes of the ninth tergite rugose, highly membranous, 
sac-like, clothed with short stiff hairs, denser on distal surface which is 
asymetrically divided by a concave depression into two parts, outer 
part broad and rather flat, inner part a small upturned lobe; inner 
surfaces of lobes closely appressed to each other. 

Type Material.—Holotype male, mounted on a slide with terminalia 
dissected and mounted separately on same slide; Patino Point, Darien 
Province, Republic of Panama, 17 July, 1952, taken at light. Para- 
types: four males same data as holotype; one male, same data as holo- 
type except collection date which is 16 July, 1952. 

This species is named after our colleague, Dr. G. B. Fairchild. 

Taxonomic Discussion.—By characters of the basistyle and disti- 
style C. fairchildi n.sp. appears closely related to C. tecmarsis Dyar, 
from which it may be separated by the following characteristics: 1) 
The leaf on the outer division of the subapical lobe of the basistyle has 
a rounded inner corner in lecmarsis while it ends in a triangular point 
in fairchildi n.sp. 2) The inner plate of the phallosome is more erect in 
fairchildi n.sp. and the apex is broader. 3) The lobes of the ninth 
tergite are long, narrow and finger shaped in ftecmarsis, while they are 
shorter, broader and sac-like in fairchildi n.sp. 


Culex (Melanoconion) bilobatus n. sp. 

Male.—-A small, dark, unmarked Culex. Palpi exceeding the length 
of the proboscis. Antennae densely plumose. 

Male terminalia: Basistyle roundly conical and somewhat inflated 
at about the middle; outer surface densely clothed with short, fine hairs 
on ventral aspect; inner surface with a small patch of very short setae 
just below the subapical lobe and two prominent setae, one just basad 
the outer division of the subapical lobe, the other near the apex. Dis- 
tistyle about one-half the length of the basistyle, abruptly narrowed 
at about the middle then sharply angled and narrowly expanded on 
outer half to end in an upturned, flat snout-like tip; distal third with 
a few stiff, very small hairs on upper border; one eye-seta inserted 
medianly on expanded part; appendiculate spine inserted subapically, 
expanded distally. Outer division of the subapical lobe of the basistyle 
a short column, inner angle with the usual long, hooked-tip filament; 
outer angle with four closely appressed filaments; inserted between the 
inner and outer angles of the column there is also the usual broad, 
curved appendage which exceeds the filaments on outer angle; closely 
appressed to the outer aspect of the column, there is a narrow, separate 
and prominent arm bearing a widely expanded, nearly quadrate leaf. 
Inner division of the subapical lobe with divaricate arms, outer arm 
with a slightly sinuate appendage ending in a T-shaped tip; inner arm 
short, almost sessile, bearing an appendage which sharply curves up- 
ward on outer third to end in a T-shaped tip closely appressed to the 


EXPLANATION OF PLATE III 
Culex erethyzonfer n. sp., larva 
Fic. 13. Terminal abdominal structures Fic. 14. Head. 
thorax. Fic. 16. Abdominal segments I and II 
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appendage of the outer arm. Inner plate of the phallosome sharply 
angled at middle into a broad L-shaped plate; angle of L with a heavy, 
broad horn; distal arm bifid, upper point rather broad and curved, 
inner point narrow, straight, acutely pointed; surface between these 
two points quadrately concave. Lobe of the ninth tergite with con- 
cave upper surface giving it a bilobed appearance; outer angle much 
broader than inner one, lobe completely covered with very stiff, moder- 
ate, Slightly curved hairs, longest on outer part 

Types.—Holotype male, mounted on a slide, with terminalia dis- 
sected and mounted separately on same slide; collected in a light trap 
at the Rio Banana, near Almirante, Bocas del Toro Province, Republic 
of Panama, IV—20-53 

Taxonomic Discussion.—This species is apparently related to 
tecmarsis Dyar. The shape of both the basistyle and dististyle is like 
the latter species. The outer division of the lobe bears, like in tecmarsis, 
a broadly expanded leaf, but in fecmarsis the leaf is inserted with the 
four appendages on the outer angle, while in dilobatus this leaf is inserted 
on a separate arm which arises from the outer aspect of the column. 
The lobes of the ninth tergite also differ widely, as in tecmarsis they 
are long and finger-shaped, while in bilobatus n.sp. they are short and 
rounded with bilobed upper surface. 


Culex (Melanoconion) changuinolae n. sp 

Male.—A small, dark, unmarked Culex. Palpi exceeding the 
length of the proboscis. Antennae densely plumose 

Male terminalia: Basistyle conical, rather slender, about twice 
as long as its greatest width, bearing scattered long, stiff hairs on the 
dorsal aspect. Dististyle over half the length of the basistyle, slightly 
narrowed at the middle then greatly widened on distal half and finally 
tapered into a small, upturned, snout-like tip; upper surface clothed 
with minute hairs on distal half; one eye-seta inserted near the upper 
surface where the dististyle begins to taper, the other inserted basad 
toward the lower surface where the dististyle begins to widen; appen- 
diculate spine inserted subapically, widened at tip. Outer division 
of the subapical lobe of the basistyle a short and rather broad column; 
on the inner corner of the column there are inserted the usual two fila- 
ments, one long and hooked tip, the other short and pointed; on the 
outside corner there are inserted the usual three or four closely appressed 
filaments; between these two sets of filaments there are two appendages, 
one inserted on the inner aspect of the column, a long, curved filament, 
the other inserted on the outer aspect of the column is a fairly large 
leaf expanded apically. Inner division of the subapical lobe of the 
basistyle with two arms about equal in size, each arm bears a long 
appendage straight for most of its length and ending in a capitate tip 
Inner plate of the phallosome bent dorsally at an oblique angle beyond 
the middle and ending in two points, upper point rather broad and 
triangular, lower point straight, narrow, acutely pointed; on the ventral 
aspect, at the point where the plate angles dorsally, there is a third, 
curved, horn-like point. Lobes of the ninth tergite, small, rounded, 
separate, clothed with scattered rather short and stiff hairs. 

Type Material.—Holotype male, mounted on a slide with terminalia 
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Culex erethyzonfer n. sp. and C. changuinolae n. sp., male terminalia 


Fic. 17. C. erethyzonfer, style. Fic. 18. C. erethyzonfer, subapical lobe of 
basistyle. Fic. 19. C. erethyzonfer, phallosome. Fic. 20. C. erethyzonfer, lobes 
of ninth tergite. Fic. 21. C. changuinolae, style. Fic. 22. C. changuinolae, 
phallosome. Fic. 23. C. changuinolae, lobes of the ninth tergite 
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dissected and mounted separately on same slide; taken in a light trap 
in the vicinity of Almirante, Bocas del Toro Province, 1 May, 1953. 
Paratypes: one male taken at the type locality on 16 April, 1953; one 
male same data as holotype, collected on 17 April 1953; two males same 
data as holotype, collected on 29 April, 1953. 

Taxonomic Discussion.—C. changuinolae n.sp. appears related to 
C. evansae Root, since the shape of the basistyle and dististyle are 
quite similar. It may be differentiated from the latter species by the 
following characters: 1)the leaf on the outer division of the subapical 
lobe in changuinolae n.sp. lacks the prominent spur on its upper surface 
so characteristic in evansae Root. 2) The inner plate of the phallosome 
in changuinolae n.sp. is not as erect as in evansae and the apex does not 
show the denticles so prominent in evansae. 3) The lobes of the ninth 
tergite are smaller, more rounded and set wider apart in changuinolae 
n.sp. than in evansae 


Culex (Melanoconion) pseudotaeniopus n. sp. 

Male.—A dark brown, medium-sized Culex. Antennae densely 
plumose. Palpi longer than the proboscis, with small white rings at 
the joints. All femora and tibiae white-tipped, more prominently so 
on hind legs. Hind tarsi with white rings involving both ends of the 
joints, fifth segment entirely white-scaled. 

Male terminalia: Basistyle conical, nearly three times as long as 
its greatest width, bearing a small patch of scattered small setae just 
below the lower division of the subapical lobe and a stiff seta near the 
insertion of the dististyle. Latter somewhat narrowed at the middle, 
then widened on distal half and finally tapering into an upturned, flat 
snout-like point; outer border with a row of fine, short setae on distal 
half; appendiculate spine expanded apically. Outer division of the sub- 
apical lobe of the basistyle subdivided, outer arm bearing on outer 
corner three closely appressed flat filaments and on inner corner a long 
curved filament which bends toward the dististyle; inner arm with a 
single long, hooked-tip filament; between these two arms there are 
inserted on the concave surface two filaments, one about two-thirds 
the length of the other. Inner division of the subapical lobe undivided, 
bearing at about the middle a short filament with hooked tip, and at 
its apex two subequal somewhat distorted filaments, the upper one with 
a membranous spur on its outer border. Inner plate of the phallosome 
erect, with two points, ventral one a sharp, curved horn pointing lateral- 
ly, dorsal point short, bifid or jagged at tip and pointing dorsally. Lobes 
of the ninth tergite small, set wide apart, mound-like, with scattered 
short stiff hairs 

Female.—Unknown 

Larva.—Head wider than long, bulging at the sides; antennae 
almost as long as the head, dark, curved, clothed with spinules and 
with a notch on distal third bearing a long, multiple tuft; apical ap- 
pendages consisting of three long dark setae, a short straight, whitish 
filament and a small digit. Head hairs as follows: No. 4 single, fine 
and short, less than one-third the length of No. 6; No. 5 six-branched 
shorter than No. 6 which is single and very long; No. 7 a multiple tuft 
similar to No. 5; No. 8 and No. 9 very small, practically obsolete three- 
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Culex pseudotaeniopus n. sp., male terminalia, larva and pupa 

Fic. 24. Male terminalia, style. Fic. 25. Male terminalia, lobes of the 
ninth tergite. Fic. 26. Male terminalia, phallosome. Fic. 27. Larva, head 
Fic. 28. Larva, terminal abdominal structure Fic. 29. Larva, prothorax 
Fic. 30. Pupa, trumpet. 
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branched tufts; No. 10 small and double, about twice as long as No. 9; 
No. 11 a 4 to 5-haired tuft of about same length as No. 4; No. 12 a 
fairly long six or more branched tuft somewhat shorter than No. 7; 
No. 13 a very small and fine multiple tuft. Prothoracic hairs as 
follows: Nos. 1, 2, and 3 inserted on same tubercle, Nos. 1 and 2 single 
and long, about equal in size, No. 3 a rather short tuft about one- 
third the length of No. 1; No. 4 triple; No. 5 and No. 6 single ; No. 7 
with five branches; No. 8 triple; Nos. 9 and 10 rather long, double and 
single respectively; No. 13 a minute multiple tuft; No. 14 short and 
double. Lateral abdominal hair No. 6 very long and with three sub- 
equal branches on segments I and II, quadruple, shorter and weaker 
on subsequent abdominal segments. Eighth segment with over fifty 
comb-scales arranged in a triangular patch four to five rows deep. 
Air-tube long and slender, 9x 1, bearing about ten pecten teeth run- 
ning on basal fifth of tube followed by four pairs of two to four-branched, 
fine tufts inserted in a straight line. Anal segment longer than wide, 
ringed by the saddle. Anal hair No. 1 single and very small; No. 2 
with five subequal branches; No. 3 single and long, as long as the 
longest branch of No. 2. 

Pupa.—Trumpets rather short and stumpy, tubular on basal third, 
broadening out apically and ending in two free lateral flaps. Paddles 
broadly ovoid, midribs quite pronounced to apex, followed by a small 
single hair. Outstanding abdominal setae as follows: No. 2 a multiple 
tuft on segments III and IV; with two or three branches on segments 
V, VI and VII, always smaller than the length of the segment; No. 5 
with four or five branches and about equal in size to No. 2 on segment 
III, longer, stronger and with additional branches on segments IV, V 
and VI; very small and single on segment VII; No. 8 double and short 
on segments VII and VIII. 

Type Material.—Holotype male, mounted on a slide with terminalia 
dissected and mounted separately on same slide; taken at light, Mojinga 
Swamp, Canal Zone, 17 June, 1952. Paratypes: pinned male with 
terminalia, larval and pupal skin mounted on two slides, Cerro Jefe 
(3,000 ft.) Province of Panama, Republic of Panama, 2 April, 1946 
(P. Galindo, coll.); three male terminalia, four larval and two pupal 
skins mounted on slides, Cerro Jefe, on following dates: XI-30-45; 
XII-18-45; V-30-46; one larval skin from Tocumen, Province of 
Panama, Republic of Panama, 26 December, 1946. All larvae taken in 
shallow pools among rocks or buttressed roots in slowly flowing, densely 
shaded, jungle streams 

Taxonomic Discussion.—The species is very close to taeniopus 
D. & K. from which it may be easily differentiated by the following 
male terminalia characters: in taeniopus D. & K. the outer division of 
the subapical lobe of the basistyle is subdivided and the appendages 
are inserted in two groups at the apex of each subdivision; on the other 
hand in pseudotaeniopus n.sp. these appendages are inserted in three 
groups, one group from the apex of each subdivision and another group 
between them on the deep concave portion of the arm. The inner plate 
of the phallosome also differs in these two species; in faeniopus the 
dorsal point is a long, curved, acutely pointed tooth, while in pseudo- 
taeniopus it is short and with a bifid or jagged tip 





New Neotropical Culex PLATE VI 
Pedro Galindo and Franklin S. Blanton 


Culex caribeanus n. sp. and C. laticlasper n. sp. 


Fic. 31. C. caribeanus, style. Fic. 32. C. caribeanus, phallosome. FIG. 33. 
C. caribeanus, lobes of the ninth tergite. Fic. 34. C. laticlasper, style. Fic. 35 
C. laticlasper, phallosome. Fi1G. 36. C. laticlasper, lobes of the ninth tergite 
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Culex (Melanoconion) caribeanus n. sp 

Male.—A medium-sized, light colored, unmarked Culex. Palpi 
longer than the proboscis, antennae densely plumose. 

Male terminalia Basistyle conical, two and one-half times as long 
as its greatest width, covered with stiff long hairs on the outer surface 
Dististyle slender, nearly straight, not expanded apically; appendiculate 
spine small, expanded at tip; two eye-setae, one inserted subapically, 
the other at about outer fourth. Inner division of the subapical lobe 
with three appendages as follows: basal one a rather stout filament 
expanded and curved upward on distal fourth and broadly pointed at 
tip; middle one a broad distorted appendage, longer and stouter than the 
basal one, with blunt tip and with a prominent median longitudinal 
carina which runs from its base almost to tip; outer appendage a slender 
nearly straight pointed filament. Outer division of the lobe a narrow 
column bearing a broadly expanded leaf and some four or five setiform 
filaments, one with hooked tip. Just beyond the outer division of the 
lobe and inserted on the basistyle proper there is a narrow leaf. Inner 
plate of the phallosome with dorsoapical angle produced into a long, 
narrow, acutely pointed, beak-like tooth; apex smooth and roundly 
inflated; a prominent, triangular sclerotization on the ventral border 
pointing basally. Lobes of the ninth tergite somewhat inclined out- 
wardly, tapering from base to apex which is smooth and _ hairless; 
upper surface with a number of short, dendritic hairs. 

T ypes.—Holotype male, mounted on a slide with terminalia dissected 
and mounted separately on same slide; Mojinga Swamp, Canal Zone, 
6 July 1952, taken at light. Paratype male, same data as holotype, 
14 July 1952, at light. 

Taxonomic Discussion.—C. caribeanus n.sp. appears close to dunni 
D. & K. and seteki Dyar. It may be separated from both species by 
the presence of the prominent median longitudinal carina on the middle 
appendage of the inner division of the subapical lobe of the basistyle, 
by the inflated apical surface of the inner plate of the phallosome and 
by the triangular sclerotization present on the ventral border of the 
phallosome 


Culex (Microculex) erethyzonfer n. sp. 

Male.—Proboscis rather long, about as long as fore femur, bronzy 
brown. Palpi exceeding the length of the proboscis by less than the 
length of the last palpal segment. Antennae densely plumose, slightly 
shorter than the proboscis. Occiput with narrow golden scales and 
some erect forked ones. Mesonotum uniformly dull brown, clothed 
with small, narrow, bronzy scales. Pleura yellowish brown. Legs 
uniformly brownish. Abdomen unbanded. 

Male terminalia: Basistyle conical, slightly less than twice as long 
as its greatest width, clothed with stiff long hairs on outer surface 
Dististyle more than half the length of the basistyle, sharply bent 
inwardly and somewhat expanded on distal half, ending in a small, 
recurved tooth: outer border with fine short setae on distal third; both 
eye-setae inserted near outer border; appendiculate spine only slightly 
expanded apically. Subapical lobe of the basistyle divided, inner 
division a short column bearing apically two heavy rod-like appendages, 
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upper one longer, stouter and more recurved at tip; outer division 
subquadrate, bearing several rows of appendages as follows: on the 
inner surface there are two rows of some fourteen dark, heavy setae; 
on the outer surface and starting at the anterior end there are three 
fine filaments somewhat hooked at tip followed by a stouter hooked-tip 
filament and a narrow leaf. Inserted on the basistyle proper and just 
beyond the lobe there is a prominent leaf-like filament. Inner plate 
of the phallosome with two main points; dorsal point short and bifid, 
ventral point longer, recurved at tip; basal hooks curving anteriorly 
Lobes of the ninth tergite small, mound-like, fused at the base 

Female.—Unknown. 

Larva.—Head broader than long bulging at the sides. Antennae 
three-fifths the length of the head, light-colored, clothed with spinules 
and bearing a compact tuft of hairs from a slight notch just beyond 
the middle; apical appendages as follows: two long ones equal in size 
on inner surface; one about two-thirds as long as inner ones inserted 
medianly and a short digit on outer border. Head hairs as follows 
No. 4 double, about one-third as long as Nos. 5 and 6, which are long, 
four to five-branched tufts, longer than the antennae; No. 7 with six 
or seven branches; No. 8 double and somewhat longer than No. 4; 
No. 9 with six or seven branches; No. 10 double; No. 11 a multiple tuft 
No. 12 and No. 13 with six branches and slightly shorter than No. 4; 
No. 14 single and very short; No. 15 double and about as long as No. 4 
Prothoracic hairs as follows: No. 1 a long five to six-branched tuft; 
No. 2 apparently obsolete; No. 3 a multiple tuft somewhat shorter 
than No. 1; No. 4 double; Nos. 5, 6, and 7 single; No. 14 single and 
very short. All prominent dorsal and ventral abdominal hairs long 
and strong stellate tufts. Abdominal hair No. 6 long and triple in seg- 
ments I and II, very long and double on segments III to VII. Lateral 
comb of eighth abdominal segments of some fifty scales arranged in a 
broad patch three rows deep. Air tube slightly over eight times as 
long as its basal width, bearing on basal third some twenty pecten 
teeth followed by four pairs of long two or three-haired tufts, pro- 
gressively shorter apically. Anal segment somewhat longer than wide, 
ringed by the saddle which is covered with short spicules and bears two 
or three rows of long, simple spines on apical border; anal hair No. | 
double and short; No. 2 in threes; No. 3 double 

Pupa.—Unknown. 

T ypes.—Holotype male, mounted on a pin; terminalia dissected and 
mounted on a slide; taken sweeping in dense forest at Palo Santo, 
Chiriqui Volcano region, 4,500 feet elevation, Republic of Panama, 
X-18-50. Paratypes: one male mounted on a pin with terminalia 
dissected and mounted on a slide, Cerro Punta, Chiriqui Volcano region, 
V-—26-46; resting in hollow tree in the forest; one male emerging from 
pupal case, mounted on a slide, with associated larval skin and male 
terminalia mounted on two separate slides, Bambito, Chiriqui Volcano 
region, 5,500 ft., X-20-45, reared from epiphytic bromeliads, one male 
terminalia (male lost) taken at Cerro Punta, V-26-46; one male ter- 
minalia (male lost) taken at El Hato, Chiriqui Volcano region, 4,000 ft 
IX-—5-46; one whole larva taken in epiphytic bromeliads at El Hato on 
IX-—5-46; one larval skin from terrestrial bromeliads taken at Nueva 
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Suiza, Chiriqui Volcano region, 5,000 ft., X-1144. Ten whole larvae 
from epiphytic bromeliads, Bambito, X-11-—44. 

Taxonomic Discussion.—By the characters presented by Lane (1953) 
in his keys and descriptions this species appears related to neglectus Lutz 
as the basal hooks of the phallosome are curved anteriorly and the apical 
lobe bears a slender leaf which is enveloped by the setae from the lobe. 
However, Lane does not mention the very characteristic fusing at the 
base of the lobes of the ninth tergite and neglectus does not appear to have 
the lanceolate filament inserted on the basistyle beyond the subapical 
lobe. The larvae of these two species also differ as in neglectus the air- 
tube is 14 x 1, while in erethyzonfer n. sp. it barely reaches 8 x 1. 


Culex (Culex) laticlasper n. sp. 

Male.—Proboscis longer than fore femur, dark. Palpi exceeding 
the length of the proboscis by almost the length of the last two seg- 
ments, dark. Antennae densely plumose. Occiput clothed with nar- 
row recumbent dark scales and forked erect ones; eye borders white. 
Mesonotal integument dark brown, with two darker lines along the 
middle, clothed with small, narrow, bronzy scales. Pleura greyish 
brown with small patches of white scales on upper third of sternopleura 
and mesopleura. Femora dark-scaled above, pale below, tips with 
narrow rings of white scales. Tibiae dark-scaled, with an apical patch 
of white scales on the outer surface, quite large and prominent on hind 
tibiae. Tarsi dark. Wing scales narrow, dark. Abdomen dark with 
basal segmental lateral spots of white scales. 

Male terminalia: Basistyle conical, rather slender, about three 
times as long as its greatest width, clothed on outer surface with long 
stiff hairs. Dististyle about half the length of the basistyle and very 
broad, curving inwardly and tapering to tip on distal half, bearing two 
or three eye-setae and a subapical appendiculate spine which is rather 
slender and somewhat expanded at apex. Subapical lobe of the 
basistyle narrow but very prominently produced, bearing from base to 
apex the following appendages: one straight pointed rod, two rods 
longer than the first with curved tips, a broad leaf, a rod markedly re- 
curved at apex and a curved seta. Plate of the phallosome divided, 
inner division the usual broad, curved, tooth-like process; outer divi- 
sion quite simple, without teeth or complicated processes; tergal border 
produced medianly into a slender, pointed horn, apex a rounded, rather 
bulbous process. Tenth sternites with well developed basal arm and 
a tuft of hairs at apex which extends along the outer border to about 
the middle of the sternite. Ninth tergite poorly developed, bearing a 
row of seven to nine hairs 

Female.—Coloration of the male. Palpi short, about twice as 
long as the clypeus. Antennae not plumose slightly longer than the 
proboscis. 

Larva and Pupa.—Unknown. 

Type Material.—Holotype male, mounted on a slide with terminalia 
dissected and mounted separately on same slide, Cerro Punta, Chiriqui 
Voleano region, Republic of Panama, 6,500 ft., XII-10-52. Allotype 
female mounted on a pin, Cerro Punta, V-22-46. Paratypes three 
males mounted on pins with terminalia mounted on slides, Cerro 
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Punta, V-22-46. Holotype taken at light, allotype and paratypes 
reared from larvae found breeding in the water held by palm spathes 
on the forest floor. 

Taxonomic Discussion.—This species differ from other species of 
the subgenus by the broad clasper and shape of the phallosome. Fe- 
males differ from all other species representing the subgenus in Panama 
by the dark brown color of the mesonotal integument which 1s light 
colored in all the other species. 
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THE BEETLES OF THE PACIFIC NORTHWEST, PART I, INTRODUC 
TION AND ADEPHAGA, by MELviLLE H. Hatcu. Pp. vii+340, 37 
plates, frontispiece, 2 text figs. Paper, photographic offset process. Uni 
versity of Washington Press, Seattle. 1953. Price, $5.00 

No one is better acquainted with the beetle fauna of the Pacific Northwest, 
taken as a whole, than the genial coleopterist from the University of Washington 
Dr. Hatch has the happy faculty of approaching his studies with the enthusiasm 
of the novice combined with the mellowness and cautious tread of experience 
The present work from his pen, culminating years of study, is the first of several 
volumes which will attempt to cover this large and important order of insects a: 
it occurs in British Columbia, Washington, Oregon, and Idaho. It is the first 
major work dealing in a comprehensive way with an important group of insect 
in this area, and will probably set more or less of a pattern for future similar work: 
to follow. 

The introductory pages include, in addition to the usual explanatory material, 
definitions, acknowledgments, etc., a brief history of Northwestern coleopterology, 
suggestions for making a collection, a zoogeographical analysis of the Northwestern 
fauna, a discussion of the ecological relationships and economic importance, and 
some philosophical considerations. The body of the work is made up of key: 
which are extensive enough to amount to brief descriptions or extended diagnoses 
Geographical distribution is indicated within the keys and is given only in general 
terms, for this purpose Washington and Oregon each being divided into two part 
Idaho into three, and British Columbia into four. Most of the illustrations are 
line drawings but some use the carbon pencil techniques which Dr. Hatch and 
his students frequently employ. Both types of illustrating reproduce well by the 
offset process. Most plates illustrate from four to ten beetles each, dorsal view, 
but some plates give details of structure. The illustrations appear to be well 
executed. Finally, there are eleven pages of citations. 

The final test of any taxonomic work comes, of course, through its use, and 
the reviewer is in no position to pass judgment in this matter. He does know 
however that, in addition to the years of study in his laboratory, Dr. Hatch 
carried his manuscript with him at all the important beetle collections of the area 
private and institutiona! alike, and checked his manuscript against those collec 
tions as he traveled. There will undoubtedly be some criticism of the form in 
which the work is presented, but with such a large undertaking one has to select 
material, condense, and make omissions where they will be of least significance 
As to the way of handling these condensations and selections, there are bound to 
be differences of opinion. The reviewer feels that in this set of volumes we will 
have contributions comparable to Blatchley’s Coleoptera and Rhynchophora of 
Indiana, or to the Insects of Connecticut series, and that, like those works, the 
‘Beetles of the Pacific Northwest'’ will prove very useful far beyond the 
geographical region which it is intended to cover.—M. T. J 





THE GENUS BOLBODIMYIA BIGOT 
(Diptera, Tabanidae) 


ALAN STONE 


Branch, U.S. Department of Agriculture 


Since specimens of the tabanid genus Bolbodimyia are rather 
infrequently collected, and since the species are rather uniform in 
structure, there has been some doubt as to the limits of the species 
and several of the described species have been synonymized Recently 
some specimens came to hand that did not fit any of those previously 
described, and so I have re-examined the genus as a whole. Loans 
obtained through the kindness of Joseph Bequaert of the Museum of 
Comparative Zoology, Graham Fairchild of the Gorgas Memorial 
Laboratory, H. Oldroyd of the British Museum, L. L. Pechuman of 
the California Spray Chemical Corporation, Fritz Peus of the Zoo- 
logical Museum of the University of Berlin, and C. B. Philip of the 
U.S. Public Health Service, brought the total number of specimens 
I have seen to 56. These appear to fall into 10 species. The color 
patterns appear to be quite constant, and in my opinion indicate 
specific differences not always reflected by structural differences or 
by geographi al isolation 


Bolbodimyia Bigot 


Jolbodimyia Bigot, 1892. Wien, Ent. Zeit. 11: 162 (Type, Bolbodimyia bicolor 


Bigot, monobasic 
Snowtellus Hine, 1904 Ohio Nat 5 230: 231; 1910, Ohio Nat. 10: 151, (Type, 


Snowiellus atratus Hine, monobasic 

Medium-sized, rather stout flies. Frons mostly shiny, somewhat 
widened below, with no ocelli or ocelligerous tubercle; subcallus greatly 
swollen, protuberant; scape more or less swollen, shiny, with hairs at 
least ventrally; pedicel small; flagellum of 5 divisions, the first usually 
rather elongate with an obtuse dorsal angle. Palpus of female slender; 
proboscis rather short, the palpi reaching middle of labellum or beyond 
Wings more or less infuscated with the tip hyaline; vein Ry turned 
abruptly upward near middle; subepaulet without macrochaetae 
Tibiae more or less swollen; hind tibia without spurs. 

Structurally the species fall into three groups. The first of these 
is the typical one and ranges from the entirely black nigra to the largely 
orange philipi, with the intermediate steps being celeroides, brunnei- 
pennis, desecta, and bicolor. These have the frons strongly narrowed 
above and the hyaline apex of the wing is confined to cell Rs. There 
is very little evidence of intergradation between any of these species, 
each one being quite uniform in its color pattern. Between this group 
and the next falls /ateralis which is very similar to the first group but 
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the flagellum is distinctly shorter and stouter and the hyaline apex of 
the wing is more extensive, particularly posteriorly. Finally the three 
species atrata, dampfi, and erythrocephala form a group characterized 
by the more nearly parallel-sided frons, the more extensive hyaline 
apex of the wing, and the somewhat less globose scape. While dampf 
stands intermediate between the two others both tinctorially and 
geographically, it is sharply distinguished from either by the shining 


clypeus and genae. 

Geographically the genus centers in Colombia, where bicolor, celer- 
oides, and nigra have been found. The first extends to Venezuela and the 
last has been found in Ecuador and Peru. To the north are found 
erythrocephala, philipi, dampfi, and atrata, in this order, and to the 
east is brunneipennis, found only in the States of Para, Brazil and in 
Brazil and in British Guiana. 8B. desecta has been collected in Bolivia 
and Peru and B. lateralis has been found only in Tucuman, Argentina 
Further collection will undoubtedly extend the ranges of these and it 
is to be hoped that this paper will stimulate interest in the genus so 
that we can learn more about the variation, intergradation, and dis 
tribution. 


KEY TO SPECIES 
(The males of only atrata, brunnetpennis, and lateralis are known, so that thi 
key cannot safely be used for males of the other species) 
1. Thorax and abdomen entirely dark brown or black 2 
At least some orange or yellow on thorax or venter of abdomen 4 
2. Hyaline apex of wing not entering cell R;; genae chocolate brown, matt 
nigra 
Hyaline apex of wing touching vein R2,; or even invading cell R,; genae 
shiny black or opaque orange 3 
Head entirely black; tarsi concolorous with tibiae atrata 
Head orange; at least first segments of mid and hind tarsi pale. ..erythrocephala 
Coxae and palpi mostly orange 5 
Coxae and palpi black or dark brown 
Frons and subcallus entirely black; palpus with some infuscation on distal 
half; femora black except at extreme bases bicolor 
Frons usually orange; subcallus orange medially; palpus entirely orange; 
fore femora at least half orange, mid and hind femora mostly orange 


philipi 


6 


Abdomen entirely black 

Abdomen with orange on the venter, sometimes limited to lateral stripe 
or a medium stripe, or both 

Hyaline apex of wing not touching vein R23; genae opaque brown with some 
orange pollen and pile ventrally celeroides 

Hyaline apex of wing starting at apex of vein R.,;; genae shining black 
without orange pile dampfi 

Frons of 9 and center of subcallus of o@ orange; orange of abdomen along 
lateral margins of venter, the center mostly black; distal margin of dark 
area of wing distinctly convex, the hyaline apex narrowly reaching vein R 

lateralis 

Frons of 9, at least, dark reddish brown to black; abdomen ventrally either 
entirely orange or dark with a more or less evident median orange stripe; 
distal margin of dark area of wing only weakly convex, if at all, and the 
hyaline apex not reaching vein R 

Abdomen entirely orange ventrally; flagellum dark brown; length 15 mm 

desecta 

Abdomen black ventrally with a narrow, sometimes rather obscured median 
tripe of yellow orange, and often some orange near base laterally; 
flagellum mostly yellow orange; length 10-12 mm brunneipennis 


& 


9 
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NOTES AND DESCRIPTIONS 


Bolbodimyia atrata (Hine) 


Snowtellus atratus Hine, 1910. Ohio Nat. 5: 230, 1904; ibid, 10: 151, 1910 
Bolbodimyia atrata (Hine): Stone, 1938. U.S. Dept. Agr., Misc. Publ. 305: 11; 
Philip, 1954. Wasmann Jour. of Biol., 12: 31 7. 

Head, thorax, abdomen, and legs entirely dark brown; scape 
swollen below; midface and genae below the apodemal pits dull, brown, 
pollinose; hyaline apex of wing touching apex of vein Ro4s. 

Type locality.—Oak Creek Canyon, Arizona; type in the University 
of Kansas Museum. 

Distribution.—Arizona, U.S.A. and Jalisco, Mexico. 

Hine, in 1910 refers to two specimens, although in 1904 he men- 
tions only ‘‘a female’’. The locality of this second specimen has not 
been ascertained. I have seen the type and the male described by 
Philip 

Bolbodimyia bicolor Bigot 
Bolbodimyia bicolor Bigot, 1892. Wien Ent. Zeit., 11: 162; von Roeder, 1892. 
ibid 11: 237; Kroeber, 1929. Encyc. Ent. Dipt. 5: 109; Bequaert and Renjifo, 
1946. Psyche 53: 65 (in part) 

Frons, subcallus and antennae black or dark brown; face, genae 
and palpi orange, the latter somewhat brownish on apical half: dorsum 
of thorax, except prealar calli, and dorsum of abdomen black, with 
black hair; prealar calli, rest of thorax below, and venter of abdomen 
bright orange, with orange hair; basal third of fore coxa and most of 
middle and hind coxae orange; rest of legs black except extreme bases 
of mid and hind femora. Hyaline apex of wing confined to cell Rg. 

Type Locality.—Merida, Venezuela; type in the British Museum 
(Natural History). 

Distribution.—Venezuela and Colombia. 
I have seen nine specimens bearing the following data: 
VENEZUELA: Rancho Grande, 2.1X.42 (Lichy), 1. COLOMBIA: 
Restrepo, 500 M, Meta, 1936 (Bequaert), 3; Retiro, Villavicencio, 
Meta, 1937, 1; Villavicencio, 15.XIJ.41, 2; 28.XI.41, 2 

I am indebted to Mr. Oldroyd for examining the type of this 

species for me. 


Bolbodimyia brunneipennis, new species 


Bolbodimyia bicolor Bigot: Surcouf, in Wytsman, 1921. Gen. Ins. Fasc. 176, p. 42 
(o" from, Maroni. French Guiana 

Bolbodimyia desecta Enderlein; Kroeber, 1929. Encyc. Ent., Dipt. 5; 111, (The 
same o described by Surcouf as that of bicolor). 

Bolbodimyia sp. Fairchild, 1942. Ann. Ent. Soc. Amer. 35: 294 (Brazilian 


spec imens). 

Female.—Length, exclusive of antennae 10-12 mm; wing 7.5-10.5 
mm. Frons about three times as high as basal width, slightly narrowed 
above, dark reddish brown, darkest below; frontal callus slightly raised 
and slightly outlined by gray pollen along the eye margins. Subcallus 
shiny, nearly black. Scape globose, shiny, with black hair below; 
pedicel and flagellum yellow orange, the latter somewhat darkened 
distally. Genae and face bright yellow orange pollinose, with con- 
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colorous hair below. First paloal segment concolorous with face with 
long, mostly concolorous hairs; second palpal segment nearly black, 
with black hair, slightly stouter than in bicolor. Dorsum of thorax 
black, with concolorous hair, except humeri, prealer calli, and area 
between these, which are orange, with orange hair; sides of thorax 
orange, with orange hair; ventral surface of thorax brownish black; 
legs brownish black, the first tarsal segments of mid and hind legs 
sometimes faintly yellowish. Abdomen predominately black, with 
black hair; a narrow mid-ventral stripe of orange always more or less 
distinct, and in most specimens some orange narrowly on the sides of 
the first two or three abdominal segments. Wings almost uniformly 
dark brown, only slightly paler on posterior half; hyaline apex with 
inner margin slightly convex, starting from apex of vein Ry and well 
separated from vein Rs. 

Male.—Not seen, but it is quite evident from the description that 
the specimen described by Surcouf and by Kroeber belongs to this 
species. 

Holotype.-—Belem, Para, Brazil, July, 1931 (R. C. Shannon); 
Museum of Comparative Zoology. 

Paratypes.—Upper Rocama R., North Para, Brazil, 1; Kamakusa, 
British Guiana (H. Lang), 1, Museum of Comparative Zoology 
British Guiana, 1908 (K. S. Wise) 2, Upper Ireng R., Pakariama Mts., 
British Guiana, 1931, (J. G. Myers), 1, British Museum. Marajo I., 
Para, 1, Collection of C. B. Philip. Marajo I., Para, 3; Aura, Para 1, 
Collection of Graham Fairchild. Aura, Para, 1, U.S. National Museum 


Bolbodimyia celeroides, new species 
Bolbodimyia sp., Fairchild, 1942. Ann. Ent. Soc. Amer. 35: 294. (Specimen from 

Colombia). 

Female.—Length 13-13.5 mm; length of wing 10.5-12 mm. Frons 
shiny black, faintly reddened above, about twice as high as basal 
width and rather strongly narrowed above. Subcallus shiny black 
Antenna black, the scape globose with black hairs below. Clypeus 
brownish pollinose; genae the same except on lower margin, where 
there is a small area of orange, with orange hair. First palpal segment 
slightly yellowed; second entirely black. Thorax black, with con- 
colorous hair, except for a bright orange area on prealar callus and 
upper half of pleuron, bearing orange hair. Wings almost uniformly 
blackish, the hyaline apex with a weakly curved margin, starting at 
vein Ry and widely separated from vein Rs; except for a very faint and 
narrow extension. Legs and abdomen entirely black, with black hair 

Holotype.—Restrepo, 500 M, Meta, Colombia, 1936; Museum 
of Comparative Zoology. 

Paratypes——1, Same data as type, U.S. National Museum 
Villavicencio, Meta, Colombia, 27.X.41, Collection of L. L. Pechuman 

This species appears to be structurally identical with bicolor 
and since it has been collected at the same locality as bicolor it is not 
surprising that it has been considered as no more than a color variant 
of it. This it may be, but until there is some evidence of intergradation 
between the two, I prefer to treat it as a valid species 
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Bolbodimyia dampfi Philip 


Bolbodimyia dampfi Philip, 1954. Wasmann Jour. of Biol., 12: 30 


i 

Entirely black species except for a patch of bright yellow hair 
on the concolorous prealar callus, sometimes extending onto the top 
of the pleuron in front of the wing, and for the mostly yellowish mid 
and hind first tarsal segments. Scape rather small for the genus. 
Clypeus and genae shiny black. Hyaline apex of wing extending 
from vein Re,s3 into cell Ry, but not reaching vein R; 

Type locality—La Trinidad, Cap. Diurna, Oaxaca, Mexico; 
Collection of the Instituto de Salubridad y Enfermedades Tropicales, 
Mexico 

Distribution.—Mexico and Guatemala. I have seen the three 
females described by Philip 


Bolbodimyia desecta Enderlein 


Bolbodimyia desecta Enderlein, 1925. Mitt. Zool. Mus. Berlin 11(2): 341; Kroeber, 

1929, Encye. Ent., Dipt. 5: 111 (9 only 

Structurally not separable from bicolor except that the frontal 
callus appears to be slightly more protuberant. It also differs from 
bicolor in having the second palpal segment entirely dark, the coxae 
and ventral surface of the abdomen dark as in brunneipennis, and the 
posterior half of the wing darker. The venter of the abdomen is orange 
except for the last segment, and the entire venter is covered with 
black hairs, rather than with orange hairs as in bicolor. 

Type locality Sara, Eastern Bolivia; type in the Zoological 
Museum of the University of Berlin. 

This is known from the type specimen, kindly loaned to me by 
Dr. Fritz Peus, and from a second specimen collected in the Chancho- 
mayo Valley, Peru, at S00 meters, August 1939 by Dr. W. Weyrauch 
and loaned to me by Dr. Bequaert 


Bolbodimyia erythrocephala (Bigot) 


Atylotus erythrocephalus (Bigot), 1892. Mem. Soc. Zool. France 5: 668 
Tabanus erythrocephalus (Bigot): Kertesz, 1900. Cat. Taban. 49 
Bolbodimyia erythrocephala (Bigot): Kroeber, 1929. Encyc. Ent., Dipt. 5: 112; 
1930, Zool. Anz. 90: 77; Fairchild, 1942, Ann. Ent. Soc. Amer. 35: 294 
Structurally resembling dampi in having the scape considerably 
smaller than usual in the genus and in having the frons wider than in 
bicolor and not so narrowed above. Frons, subcallus, face, and genae 
orange, the subcallus, frontal callus, and a median area above the frontal 
callus, not quite reaching the top of the head and about two-thirds 
width of frons, shiny, the remainder of the head pollinose with con- 
colorous hair. First palpal segment entirely orange; second entirely 
black, slightly stouter than in bicolor. Thorax and abdomen entirely 
black Legs black except for the mid and hind tarsi which are pale 
yellow, slightly darkened apically. The hyaline apex on the wing 
starts in cell R; and extends to, or nearlv to vein R;, the outer margin 
of the dark area strongly convex. Wing behind radial field distinctly 
paler, as in damphi 
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Type locality—Panama; type in the British Museum (Natural 
History). 

I have seen five specimens from Almirante, Bocas, Panama, 
21.VI.51, 5.VII.51, and 8.VITI.51, and one from La Victoria, Cerro 
Jefe, near Pecora, Panama, 14.V.53. 


Bolbodimyia lateralis Kroeber 


Bolbodimyia lateralis Kroeber, 1930. Zool. Anz. 90: 77; Stone, 1934, Re de Ent 
4: 190, 9; Hack, 1953, An. Inst. Med. Reg. Univ. Nac. Tucuman, 3(3): 348 
Structurally very similar to bicolor except that the antennal 

flagellum is shorter and the first flagellar segment is broader usually 

Frons and middle of subcallus orange, the sides of latter blackened, 

all shiny except for narrow pollinosity close to the eyes on the frons 

Scape black, pedicel yellow, flagellum black. Clypeus, genae, and 

first palpal segment orange, with orange hair; second palpal segment 

black. Thorax and legs colored as in brunneipennis and desecta 

Wing with costal and radial fields nearly black, posterior portion 

nearly hyaline; the hyaline apex starts just before vein Ry and extends 

as a crescent, running posteriorly to vein Rs, where it distinctly joins 
with the nearly hyaline posterior portion of wing. Abdomen black 
narrowly margined with orange laterally. 

The male differs from the female only in the usual secondary 
sexual differences of holoptic eyes with the upper facets enlarged, 
and the shorter and stouter palpi 


Type locality —Villa Nougues, Tucuman, Argentina; type in 
Stuttgart Museum. 

In addition to the two topotypes mentioned by me in 1934 there 
is a male in the California Academy of Sciences from Crest ridge, 


N. W. Tucuman, R. A., 11.11.51, collected by Ross and Michelbacher. 


Bolbodimyia nigra Stone 
Bolbodimyia nigra Stone, 1934. Rev. de Ent. 4: 190 
Structurally not distinguishable from bicolor. Entirely black or 
dark brown, the latter particularly on the clypeus, genae, and pleura 
Wing behind radial sector somewhat paler; hyaline apex of wing con 
fined to cell R, and widely separated from vein R; 
Type locality.—Guayaquil, Ecuador; type in U.S. National 
Museum 
Distribution.—Colombia, Ecuador, Peru 
I have seen 6 specimens bearing the following data: COLOMBIA 
Villavicencio, Meta, 29.X.41, 2; Retiro, Villavicencia, Meta, 19387, 
2; ECUADOR: Guayaquil (Campos); PERU: Sinchona, X1.43 (Sander) 
Bolbodimyia philipi, new species 
Bolbodimyia bicolor Bigot: Fairchild, 1951. Ent. Soc. Amer. Ann 
pecimen from Fort Davis, C. Z.) 
Female.—Length 11-13.5 mm; length of wing 9-11 mm. Fron 
shiny, bright orange or partially darkened, about twice as high a 
basal width and strongly narrowed above. Subcallus shiny, orange, 
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with usually more or less darkening on the sides, in some specimens 
leaving only a narrow median stripe'of orange. First antennal seg- 
ment shiny black, globose, with black hairs below; pedicel small, 
yellow, with short black hairs; flagellum long, slender, orange basally, 
gradually darkening distally. Clypeus, genae, and palpi orange, with 
orange hair, in some specimens the extreme tip of the palpus darkened. 
Dorsum of thorax black with black hairs; hairs of prealar callus almost 
entirely black. Pleura and coxae entirely orange. Femora orange, 
except for black on apical 0.5 of fore femur, apical 0.25 of mid femur, 
and apical 0.2 of hind femur, the line of demarcation on the mid and 
hind femora abrupt; rest of legs black. Wings blackened along anterior 
margin, paler behind, the dark of the anterior portion usually not 
reaching vein R445: hyaline apex confined to cell Ru, and widely separated 
from vein Rs at margin. Abdomen entirely black above, with black 
hair, orange below, orange below, with orange hair. 

Holotype.—Acatenango, Guatemala, 10.X1.50 (C. Gibson). 

5S. Museum No. 61650 

Paratypes.—Same data as type, 3, U. S. National Museum; Muzo, 
Boyaca, 900 M, Colombia, 1936 (J. Bequaert), Museum of Compar- 
ative Zoology; San Jose, 1160 M, XI1.1905 (P. Biolley), Collection 
of C. B. Philip; Fort Davis, C. Z. 22.X11.1948, in horse trap, Collection 
of Graham Fairchild 

I name this species in honor of my friend Dr. C. B. Philip who 
has been so cooperative in sharing his knowledge of the Tabanidae. 
This species closely resembles bicolor, but seems to be clearly separated 


from it by the color of the hairs of the prealar calius and by the leg 
pattern. While there may be a slight intergradation with bicolor 
in the former character, there is no evidence of any in the leg coloration. 


EATONIA Edited by GreorGe F. EpmMunps, Department of Biology, University 
of Utah, Salt Lake City 

“EATONIA is a mimeographed bulletin of information concerning research 
on the Ephemeroptera There is no intent that this bulletin serve as a 
publication but merely as a newsletter to communicate among the workers on the 
Ephemeroptera. Its purposes are (1) to acquaint all workers with the current 
research of the others, (2) to promote increased knowledge of the literature 
and (3) to pron ote more precise method and technique 

“The first issue includes (1) a list of all addresses of current and former 
workers in the Ephemeroptera known personally to the editor, and (2) a biblio 
graphy of literature pertaining to the mayflies of North America since 
o1 not contained in THE BIOLOGY OF MAYFLIES (1935). ‘‘Future 
issues of EATONIA will be prepared as material is available."’ 

Quotations from tirst issue, April 1, 1954. 





THE VARIATION IN SIZE AND PATTERN OF THE 
HEAT-SENSITIVE AREAS IN MELANOPLUS 
KEELERI LURIDUS (Dodge) MALES 


(Orthoptera, Acrididae) 


ELEANOR H. SLIFER 


Department of Zoology, State University of Iowa, Iowa City, lowa 


The segmentally-arranged, paired, sharply-defined areas, with a 
distinctive microscopic structure, which are found on the head, thorax 
and abdomen of members of the family Acrididae, and which have 
been shown to be particularly sensitive to heat (Slifer, 1951), exhibit 
some variation in relative size and pattern in individuals which belong 
to the same species and sex. Before data which had. been collected 
during studies of these structures in a large number of species could 
be evaluated it was desirable to know the extent of the variation within 
each species. Since this was an impractical task, for the 100 or more 
species concerned, it was decided to study the variation within a single 
species in the hope that this would provide an approximate idea of 
the variation to be expected in other members of the family 


MATERIALS, METHODS AND RESULTS 


Melanoplus keeleri luridus (Dodge) is a grasshopper which is com- 
mon in many parts of North America. It is of moderate size and 
has a pattern of heat-sensitive spots which might be considered as 
representative for many members of the family. Since each sex of 
a species has its own pattern the investigation was limited to males 
Twenty-five specimens, all of which had been collected locally and pre- 
served in fixing fluid by Dr. R. L. King of this laboratory, were examined 
A series of measurements were made and recorded for each male 
These included: (1) total length from the anterior surface of the face 
to the posterior tip of the abdomen, (2) width of the metasternum 
directly in front of the metathoracic coxae, and (3) height of the meso- 
thorax in front of the mesothoracic coxae. The legs and wings were 
removed and the body wall cut into pieces small enough to be flattened 
on a microscope slide. Each piece after treatment for a short time 
with a concentrated solution of potassium hydroxide was washed and 
all soft parts dissected away. When this has been done and the cuticle 
which remains is examined in water, under a dissecting microscope, 
with light reflected from a suitable angle, the specialized cuticle which 
covers these heat-sensitive areas stands out sharply from the ordinary 
cuticle which surrounds them because of its silvery appearance. The 
silvery effect, very similar to that seen in tracheae immersed in fluid, 
may be due to the presence of air in the large, conspicuous and close- 
set pore canals of this unusual cuticle. It should be stressed, before 
proceeding further, that if any heat-sensitive areas are present which 
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lack this silvery cuticle they will not be discovered with the methods 
described here. The absence of silvery spots does not always mean 
that the nghly-specialized epidermal layer which is usually associated 
with them is also missing (Slifer, 1951). 

When a piece of cuticle which contains these silvery patches is 
placed in water on a slide, covered and examined under a microscope 
with transmitted light the silvery region is found to differ markedly 
in appearance from that of the surrounding cuticle and it is an easy 


“OR 
WEAF 


KS 
00 A 
ABS 


Fic. 1. Outline drawings of the ten pairs of heat-sensit‘ve areas from a 
typical Melanoplus keeleri luridus male A, antennal crescents, which partially 
encircle the antennal sockets; B, prothoracic (cervical) fenestrae, which lie in 
the cervical membrane near the anterior edge of the first sternal plate of the 
prothorax; C, mesothoracic fenestrae, which are located near the anterior border 
of the scutum in the mid-dorsal line; D, fenestrae on second abdominal segment; 
E, fenestrae on third abdominal segment; F, fenestrae on fourth abdominal 
segment; G, fenestrae on fifth abdominal segment; H, fenestrae on sixth abdominal 
segment; I, fenestrae on seventh abdominal segment; 7 fenestrae on eighth 
abdominal segment. All abdominal fenestrae located along mid-dorsal line 
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matter to outline it with a camera lucida. The area of each drawing 
so obtained was measured with a planimeter and, after appropriate 
calculations, the actual surface area of each spot determined 
A method of estimating the body surface area of a grasshopper 

exclusive of its legs and wings—from several of its linear dimensions 
has recently been described (Slifer, 1954). By applying the formula 
s=21+1.1 (lw+lh+wh), where s=the body surface, 1=body length, 
w=width of the metasternum and h=height of the mesothorax, it 


H P MS MT 2 4 5 8 9 


Fic. 2. Histogram showing pattern of heat-sensitive areas of a_ typical 
Melanoplus keelerit luridus male Drawings in fig. 1 are from this same indi 
vidual.) Zero base-line divided into thirteen equal spaces each of which repre 
sents a body part; H, head; P, prothorax; MS, mesothorax; MT, metathorax; 
1 to 9, abdominal segments one to nine. Rectangles extending above zero base 


ou 


line represent dorsal and dorso-lateral heat-sensitive areas and those extending 
below it represent ventral heat-sensitive areas. Percentage of total heat-sensitive 
surface present on each body part indicated by height of rectangle 


is possible to determine the surface area with an average deviation 
of less than 10 percent. If, now, the sum of the areas of the silvery 
patches of an individual is compared with the total surface area of the 
body the percentage of the surface given over to these heat-sensitive 
areas can be obtained. Results for the 25 males are shown in Table I 
The calculated surface area of each is given in the first column of figures 
and the percentage of that surface which 1s modified as thermoreceptor 
surface is shown in the second column. The figures in the first column 
are arranged in descending order of magnitude and it is clear that there 
is no correlation between these and the figures in the second column. 
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Table I shows that the range for the percentage of the total body 
surface which is modified as heat-sensitive in Melanoplus keeleri 
luridus males is a wide one—0.67 to 1.29%. When a single specimen 
is examined the value obtained for it may fall as much as 30% above 
or below the mean for the group. Determinations of the proportion 
of the total body surface which is given over to these specialized struc- 


TABLE I 


THe ToraL SURFACE AREA OF THE Bopy, THE PERCENT OF THAT SURFACE MODIFIED 
aS HEAT-SENSITIVE AND THE NUMBER OF PAIRS OF SPECIALIZED HEAT-SENSITIVE 
Spots IN TWENTY-FIVE Melanoplus keeleri luridus (DODGE) MALES 


Total surface area (mm.? Percent of total No. of pairs of 
calc. from s=21+1.1 urface specialized heat-sensitive 
(lw+lh+wh) as heat-sensitive spot 


317 1.00 10 
305 0.88 10 
302 0.78 9 (2nd abd. absent 
291 0 84 10 
291 1.03 10 
291 0.86 10 
29] 0.74 10 
286 1.29 10 
280 1.07 10 
280 1.10 10 
274 0.78 10 
274 75 10 
270 14 9 (2nd abd. absent 
265 94 10 
261 10 
260 10 
255 9 
251 10 
246 10 
246 4 10 
241 9 (2nd abd. absent 
231 10 
231 10 
226 10 
219 10 


Mean = 267 mm.? Mean = 0.96% 


Standard deviation = 26.5 Standard deviation =0.15 
Standard error of the mean=5.4 Standard error of the mean=0.03 
Coefficient of variation =9.9% Coefficient of variation = 15.6% 
Range =219—317 mm? Range =0.67 —1.29% 


tures in single individuals of different species are of some interest as a 
preliminary approach to the problem, but the results will have limited 
value until a fair-sized sample of each has been examined and appropriate 
statistical treatment applied to the data so obtained 

Since the relation between the total area occupied by the heat- 
sensitive patches and the total body surface proved to be too variable 
to permit useful comparisions to be made between species when only 
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one or a few individuals are available the constancy of the distribution 
of the spots on the body was next investigated. 

Twenty-one of the twenty-five males had ten pairs of thermore- 
ceptor spots. These were located on the head, prothorax, mesothorax 
and abdominal segments two to eight respectively. As was done in an 
earlier paper (Slifer, 1951) those on the head will be referred to as the 
the antennal crescents and those on the thorax and abdomen as 
fenestrae. Outlines of the ten pairs of these special areas from a 
typical male with a calculated surface area of 260 mm? of which 0.89% 


H Pp MS MT | 2 3 4 5 6 7 8 9 


Fic. 3. Composite histogram for twenty-five Melanoplus keelert luridus 
males showing pattern of mean values for heat-sensitive areas. Zero base line 
divided into thirteen equal spaces each of which represents a body part; H, head 
P, prothorax; MS, mesothorax; MT, metathorax; 1 to 9, abdominal segments one 
to nine. Rectangles extending above zero base line represent dorsal and dorso 
lateral heat-sensitive areas and those extending below it represent ventral heat 
sensitive areas. Percentage of total heat-sensitive area present on each body 
represented by height of rectangle. 


was of the modified type—both of which figures closely approach the 
means for the group—are shown in fig. 1. In four individuals only 
nine pairs of these specialized areas were found. Three of these lacked 
the pair found in all the rest on the second abdominal segment and 
another lacked the mesothoracic pair. 

The pattern of heat-sensitive areas was also analyzed in terms of 
the percentage of the total sensitive surface which 1s present on 
various body parts. Histograms showing the distribution and _ size 
of the special areas were prepared for each of the twenty-five males, 
and that for the typical male, the spots of which are outlined in fig. 1, 
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is presented in fig. 2. In this histogram the head, prothorax, meso- 


thorax, metathorax and abdominal segments one to nine are assigned 


equal spacings in this order, from left to right along a base line. The 


percentage of the total specialized surface present on each of these 
parts is represented by the height of the bar extending from this base 
line. Bars representing the values for areas which are dorsal, or dorso- 
lateral, in position on the animal’s body are shown extending above 
the base line and those which are ventral in position are represented 


TABLE II 


PERCENTAGE OF THE TOTAL HEAT-SENSITIVE SURFACE WHICH IS PRESENT ON 
VARIOUS Bopy PARTS IN TWENTY-FIVE Melanoplus keeleri luridus MALES 


Standard Coefficient 
Standard error of of variation 


deviation the mean / 


Head é 2.0: ).41 14.9 
Prothorax (ce¢ 
membrane 7.6 36 17.9 
Mesothorax . 53 
Abdomen seg. ‘ a : 
Abdomen es 
Abdomen se; 
Abdomen Cf 
Abdomen Ses 
Abdomen Cf 
Abdomen se; 


by bars extending below it. In Melanoplus keeleri luridus males the 
only heat-sensitive areas which are ventrally located are found in the 
cervical membrane just anterior to the first prosternal plate.' 

Table II shows the means for the percentages of the total heat- 
sensitive area present on the various body parts for the twenty-five 


Since thi portion of the cervical membrane may have been derived from 
the prothorax (Snodgra 1935, p. 159) the fenestrae which are located on it will 
be called, tentatively at least, the prothoracic (cervical) fenestrae. This some 
what ambiguous term has been chosen to indicate that although these fenestrae 
le in the cervical membrane they probably belong to the prothorax A study ot 
this region in the developing embryo would be necessary to decide whether or 


not this point of view is correct 


EXPLANATION OF FIGURES 

Fic. 4. Histogram showing pattern of heat-sensitive areas in a Melanoplus 
keelerit luridus male which lacked mesothoracic fenestrae. Other explanation as 
in hg l and 2 

Fics. 5, 6,7. Histograms showing pattern of heat-sensitive areas of three 
Melanoplus keelert luridus male each of which lacked fenestrae on the second 
abdominal segment. The males represented by figs. 6 and 7 were also unusual 
in that the fenestrae on the sixth abdominal segment were smaller than those on 


the fourth segment Other explanation as in figs. 1 and 2 
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males, together with the standard deviation, standard error of the 
mean, range and coefficient of variation for each. The means for 
the percentages are also presented as a histogram in fig. 3. This 
composite picture should be compared with that given for the typical 
male in fig. 2. They are much alike. 

Some general features of the pattern found should be mentioned. 
In each of the twenty-five specimens studied the antennal crescents 
were larger than were the prothoracic (cervical) fenestrae and these, 
in turn, were larger than those on the mesothorax. The abdominal 
fenestrae of each male showed an increase in size from the second to 
the fifth segment and, with one exception, a decrease from the fifth 
to the eighth The histograms obtained for 19 of the 25 males are 
so similar to those given in figs. 2 and 3 that they will not be repro- 
duced here. The data for the remaining six, which show the most 
extreme differences found, are presented in figures four to nine. In 
the individual represented in fig. 4 the mesothoracic fenestrae are 
missing; in figs. 5, 6, and 7 the second abdominal segment lack fenestrae; 
in fig. 6 the fenestrae of the fourth abdominal segment are the same 
size as those on the sixth; in figs. 7 and 8 the fenestrae of the fourth 
segment are larger than those on the sixth and in fig. 9 the fenestrae 
on the sixth segment exceed those on the fifth in size. 

The pair of thermoreceptor areas which is located on the dorsal 
surface of the fifth abdominal segment deserves special mention. 
It is the least variable of the areas and in all but one individual is the 
largest of the series. (In the one exceptional male it is surpassed in 
size by the pair on the sixth segment; but only by 0.3 percent.) It 
should also be pointed out that the two pairs with the highest coefficients 
of variation—the mesothoracic and those of the second abdominal 
segment—are also the ones which are absent in the four specimens 
where 9 instead of 10 pairs of fenestrae were found. 

In conclusion, then, it may be stated that the pattern of these special- 
ized areas shows a fairly high degree of constancy within the group 
studied since the histograms for 19 of the 25 males are so similar. 
For the remaining six the differences should probably be classed as 
important in the four individuals where a pair of fenestrae is missing 
and of minor consequence in the other two where the relative size 
order is not that found in the group as a whole. Thus, if we assume 
that the variation found for Melanoplus keeleri luridus males approaches 
that which occurs in females of this species and in both sexes of other 
species it would be expected that in 84 cases out of a 100 a single in- 
dividual would give a picture which is fairly representative for that 


species and sex 


EXPLANATION OF FIGURES 


Fic. 8. Histogram showing pattern of heat-sensitive areas in a Melanoplus 
keeiert luridus male which was unusual in that the fenestrae on the fourth abdominal 
segment were larger than those on the sixth. Other explanation as in figs. 1 and 2. 

Fic. 9. Histogram showing pattern of heat-sensitive areas in a Melanoplus 
keeleri luridus male which was unusual in that the fenestrae on the sixth abdominal 
segment were larger than those on the fifth. Other explanation as in figs. 1 and 2. 
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SUMMARY 


of the variation in the number, relative size and dis- 


tribution pattern on the body of the sper ialized areas which serve 


thermoreceptors has been studied in twenty-five Melanoplus keeleri 


as 
luridus (Dodge) males. For these individuals the distribution pattern 
of the spec ialized areas on the body was found to be fairly uniform 
and this characteristic should provide a useful basis for the com- 


parison ol different species 
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THE TORTOISE BEETLES OF CHINA (CHRYSOMELIDAE : CASSIDINAE 
| |. LINSLEY GreEssiTT. Proceedings of the California Academy of Science 
4th ser., Vol. xxvii, No. 17, pp. 433-592, pis. 27-36, 1 text fig., 4 map 
December 8, 1952. Price $2.50 
tt's paper is of immediate interest to American students because 
ke t ] ubfamilies of the Chrysomelidae of the world Also 
t ions on the bionomics (including keys to the known 
pecies), host-plant relationship 


Gre 
intere 
mature 
poogeogra 
uthor tre: 93 Chinese forms, | iging to 91 species arranged in 15 
3 tribes; 1 new subgenus is proposed. Because of generic and sub- 
nments and synonymies, nearly half the specific names are in new 
Types of genera and subgenera are cited, and the whereabouts of 
listed when known. The systematic treatment includes the 
ater China, including Sinkiang, Mongolia, Tibet, Tsinghai, 
nd Taiwan (Formosa), and also those known from the 
Sachalin, all areas intimately related zoo- 


are 


Korea, Japan, and 
l i] Many of tl pecimens were collected by Dr. Gressitt himself, 
1929 and 1951; the life history work was done in Canton and Hong Kong 


ee 1939 and 1942 
The Cassidinae and Hispinae are ancient groups, dating back probably to 
the end of the Paleozoi P ‘hey are widely divergent from the rest of the 
Chrysomelidae, and are ‘ntially tropical with no genera common to the Old 
and New World Che larvi 1e Hispinae are chiefly leaf miners and lack 
caudal appendage ; those the C 1 feed on the surface of leaves and have 
caudal furca on which is accumulated faeces and often the exuviae. The 
Cassidinae show a distribution correlated with a restricted range of host plant 
hey are largely limited to certain higher families of sympetalous 


pre ference 
herbaceous dicotyledons which grow in open country and forest clearings. The 
their beautiful iridescence, often golden, and usually 
ephemeral. ‘‘This is the result of a combination of structural and functional 


effects, involving both reflection of light rays from numerous semitransparent 


adults are remarkable for 


the cuticle, and the presence of body fluid 
make papery oothecae to protect their egg 
ittached to the ends of filaments, pendant from 


or completely transparent 
between the layer The female 
rie pecie the eyy re 


nder surfaces of leave HuGu B. LEECH 





A METHOD FOR CALCULATING THE SURFACE AREA 
OF THE BODY OF GRASSHOPPERS AND LOCUSTS 


(Orthoptera, Acrididae) 


ELEANOR H. SLIFER 


Department of Zoology, State University of Iowa, Iowa City, Iowa 


In 1951 the writer reported that paired, segmentally-arranged, 
sharply-delimited regions with an unusual cuticular and epidermal 
structure are present on the head, thorax and abdomen of the African 
migratory locust, Locusta migratoria migratorioides (R. & F.). A 
variety of experiments showed these areas to be much more sensitive 
to heat than is the body surface in general and the conclusion was 
reached that they serve aS thermoreceptors and aid in the character- 
istic orientation of the locust to warmth from the sun and other sources 

Following this study an investigation was begun of the occurrence, 


shape, size and distribution on the body of these spe ialized parts 


in other species of Acrididae in the hope that some correlation might 
be found between the behavior or habitat, or both, ol a particular 
species and the pattern of thermoreceptor areas which it possesses 
It soon became apparent that the total body surface given over t 
these structures varied greatly in different species. Since, however, 
the size range of the species within this family is also very great and 
the body form varies from short and broad at one extreme to long and 
slender at the other, it is difficult to estimate the relative amount of 
heat-sensitive area present. Measurements (1) of the heat-sensitive 
areas themselves and (2) of the total body surface were needed before 
comparisons could be made between sper ies In the present paper 
only the latter problem will be considered 

Since it was hoped to include in the survey of the family as many 
species as possible the task of determining the body surface of each 
individual by actual measurement was a formidable one and a rapid 
and less laborious method of estimating the surface area was sought 
Simanton (1933) developed an equation for determining the surface 
area of aphids and roaches but this was based on the weight of the 
insects and so could not be used in the present study where much of 
the material to be examined was already fixed and preserved in fluid 
A formula derived from linear measurements was needed 


METHODS AND RESULTS 


In developing an equation based on linear measurements the sur 
face area of 20 individuals representing 15 species and 4 subfamilies 
was measured.' Ten of the specimens were males and 10 were female 


‘The author wishes to thank Dr. R. L. King of this Department, Dr. B. P 
Uvarov of the Anti-Locust Research Centre at the British Museum (Natural 
History) in London and Dr. E. Burtt of Shinyanga, Tanganyika who furnished 
the material used in this study 
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In selecting species for measurement those differing widely in size and 
form were chosen deliberately. Body length ranged from 16 mm. 
(Psinidia f. fenestralis male) to 64 mm. (Acrida sp. female). The 
short, broad, toad-like form of acridid was represented by a Chrotogonus 
rendalli female and the slender, elongate, stick-like type by an Acrida 
sp. female. Several species were brachypterous (Chrotogonus rendalli, 
Hypochlora alba, Phoetaliotes nebrascensis), while the rest had well- 
developed wings 

The legs and wings were not included in the surface measure- 
ments for several reasons. The heat-sensitive areas in the Acrididae 
have been found, so far, only on the body proper and not on the append- 


TABLE I 


OBSERVED SURFACE AREA AND CALCULATED SURFACE AREA FOR TWENTY 
INDIVIDUALS BELONGING TO FIFTEEN SPECIES OF ACRIDIDAI 


Calculated (, difference 
Observed | surface area between 
urface (mm.? observed and 
area s=21+1.1 calculated 
(mm.? (w+lh+hw values 


Cyrtacanthacris tatarica L 1616 1628 + 0.74 
Pardalophora apiculata (Harri 1402 1347 3.92 
Acrida p 1195 1188 0.59 
Gastrimargus africanus Saus 1166 1328 +13.89 
Velanoplus d.differentialis (Thomas 1079 1019 5.56 


965 843 

825 823 

689 599 

Chortophaga viridifasciata (DeGeer 600 676 

Melanoplus d. differentialis (Thomas 592 470 

” 573 504 

Spharagemon equale (Say 572 685 

Boopedon nubilum (Say 558 536 

Dissosteira carolina (L 542 586 

Arphia p. pseudonietana (Thomas 370 390 

Chrotogonus rendalli (Kirby 353 346 

Humbe tenuicornis Sch 351 443 
Hy poe hlora alba (1 Jodge 208 296 0 
Phoetaliotes nebrascensis (Thomas 207 219 5 
Psinidia f. fenestralis Stal 163 201 23 


Average Deviation £Y 5H; 


ages. This, in itself, seems to justify discarding the legs and wings 
but, in addition, the degree of development of the wings varies enormous- 
ly within the family. Some species are fully-winged, others are 
brachypterous and some are apterous. Even in the same _ species 
individuals with long and some with short or no wings occur. More- 
over, the exposed surface of the metathoracic wing varies greatly 
depending upon whether it is folded or extended. If both the upper 
and lower surfaces of the extended metathoracic wings were to be 
included in a determination of the insect’s surface area the results 
would be very different from those in which only the exposed surface 
of the folded wings was included 
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After the removal of the legs and wings a number of measurements 
were made of each specimen. When this had been done the body 
wall was separated into small pieces of such a shape that, after re- 
moval of the soft parts, they would lie flat on a microscope slide. After 
the addition of a little water a large cover glass was placed over the 


° 
oO 200 400 600 800 1000 1200 1400 


Fic. 1 Observed and calculated body surface areas for twenty gra hoppet 
of fifteen different species. Abscissa: body surface area (mm.?) calculated from 
formula s=lw+lh+wh, where urface, l=body length, w=width of meta 
sternum and h=height of mesothorax. Ordinate: body surface area (mm.? 
actually determined for each specimen. Regression line drawn for equation 


Y =21+1.1X. 


preparation and the outline of each piece drawn with a camera lucida 
at a magnification of 15 times. The area of each drawing was then 
determined with a planimeter and the total surface area calculated 
from their sum. The results for the 20 individuals studied are given 
in Table I. 
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It is apparent, even upon superficial examination, that the body 
surface of a grasshopper will be less than the surface of a rectangular 
box into which the individual can just be fitted. The surface area 
of such a box can be expressed by the formula s=2 (Iw + lh + wh) 
where s equals the surface, | the length, w the width and h the height 
of the box. The body of a grasshopper from which the legs and wings 
have been removed will fit into a box with a length (1) equivalent to 
its own body length (anterior surface of the face to the posterior tip 
of the abdomen), with a width (w) equal to that of its metasternum 
(immediately anterior to the metathoracic coxae) and a height (h) 
equal to that of its mesothorax (immediately anterior to the meso- 
thoracic coxae Preliminary calculations showed that the surface 
area of each of the 20 individuals studied approached rather closely to 
one-half the surface area of the box which would just contain it. 
Consequently, in the treatment described below, the observed surface 
area figures are compared with those obtained by calculation using 
the simpler formula s=(lw+lh+wh) 


TABLE II 


OBSERVED SURFACE AREA AND CALCULATED SURFACE AREA FOR SIX INDIVIDUALS 
OF A SINGLE Species, Melanoplus d. differentialis. 
(These six are also included in Table | 
Calculated surface ‘), difference 
Observed surface area (mm.? between observed 
area (mm.? s=148+1.02 and calculated 
lw+lh+wh values 


1079 1073 56 
965 910 5.70 
R25 &O2 8.12 
689 684 73 
592 564 ‘ 3 
573 596 O01 


Average Deviation 3.98%, 


Before proceeding further it was necessary to take another factor 
into account, namely, variations in the length of the body. The 
length of the body of a living adult male remains fairly constant al- 
though the intersegmental membranes of the abdomen permit some 
elongation and contraction. To determine the extent of this variation 
a living adult male Melanopius d. differentialis was measured on sever- 
al consecutive days. The total length ranged from 31.5 to 35 mm 
The amount of food in the digestive tract, the blood volume, the quan- 
tity of air in the air sacs, and the degree to which the abdominal muscles 
are contracted presumably account for the differences. In preserved 
material it seems probable that the last three factors would be more 
or less equalized in different specimens and the first would be of minor 
importance. The body length as actually measured, thus, was used 
in subsequent calculations for the males. The body length of females, 
contrasted with that of the males, is much less constant and increases 
markedly as the eggs develop. A living, adult female Melanoplus d. 
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differentialis which was measured shortly before oviposition had a 


total length of 47.5 mm. On the following day, after it had deposited 
127 eggs, it was measured again and its body length found to be 35 
If the body length of this female had been determined from 


mm. 
been 


measurements made before the eggs were laid it would have 


O 200 400 600 800 1000 1200 
Fic. 2. Observed and calculated body surface areas for six individual 
of Melanoplus differentialis differentialis. Abscissa: 


(three males and three female 
lw+lh+wh, where urface, 


body surface area (mm.?) calculated from formula 
1=body length, w=width of metasternum and h=height of mesothorax. Ordinate 
body surface area (mm.?) as actually determined for each specimer Regre 
line (solid) drawn for equation Y =148+1.02X Fe ase in comparisotr 


regression line (dashed) for the equation Y=21+1.1X from figure 1 | 


included. 


made a day 


greater than if the measurements had been 
though they 


nearly 36% 
later. In order to minimize such differences, natural 
the measured length of each female which contained eggs of 


were, 
the following way The volume 


an appreciable size was corrected in 
of the ovaries with their contained eg 
placement of distilled water in a smal 


rs was determined by the di 


y 
1 
| 


{ 

& 
] 
1 


graduate cylinder. Since the 
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width of the metasternum and the height of the mesothorax remain 
fixed whether the eggs are large or small and only the body length 
shows alterations the additional length due to the presence of the 
eggs was calculated by using the formula which relates the volume 
of a cylinder to its linear dimensions: v=zrh where v=volume, 
r=radius and h=length. The radius was estimated as one-half the 
mean of the sum of the width and height of the thorax. Since v was 
already known the additional length due to the eggs could then be 
approximated. This additional length was then subtracted from the 
total measured length of the intact female and this adjusted length 
used in calculations of the surface area 

The observed surface areas (Y) for the 20 individuals were next 
compared with those (X) calculated with the formula s=lw+lh+wh 
and the regression line of Y on X determined. The regression equation 
proved to be Y=21+1.1X or, in a more useful form, s=21+1.1 
(lw+lh+wh). Figure 1 shows the values for the observed areas 
(Y) plotted against the corresponding values for X, together with 
the regression line of Y on X 

The values for the surface areas of the 20 specimens calculated 
with the formula s=21+1.1 (lw+lh+wh) are shown in Table I as 
well as the percentage differences between these and the observed 
value The maximum deviation for these differences is 26.21% and 
the average deviation is +9.56% The average deviation is nearly 
twice that obtained by Simanton (1933) for the bean aphid and about 
three and a half times that for the roach. This, however, is not sur- 
prising when it is remembered that the equation developed here is 
designed for use with the species of a family and that these species 
exhibit great diversity in size and form. Under the circumstances 
accuracy greater than this could hardly be expected. 

It seemed probable that the same method applied to a single species 
would give a more satisfactory fit. To discover whether such might 
be the case the results for the six individuals of Melanoplus d. differ- 
lialis were treated as had been those for the entire 20 specimens. The 
observed values (Y) and the corresponding values of X are shown 
in figure 2 and the solid line drawn is that for the regression equation 
Y=148+1.02X. The observed surface areas for these individuals 
and the corresponding values calculated from s=148+1.02 (lw+lh 
+wh), as well as the percentage differences between the members 
of the two series are given in Table II]. The maximum deviation 
of a calculated from an observed value is 8.12% and the average de- 
viation is 3.980, which compares favorably with the results obtained 
by Simanton for aphids and for roaches (2.81%). It seems probable, 
then, that the method described here should prove quite satisfactory 


for those who are interested in applying it to a single species. When 
used with the species of a family it is still serviceable but its accuracy 


1S considerably less 


SUMMARY 
1. An equation has been developed for calculating the surface 
area of the body of a grasshopper or locust from several of its linear 


dimensions. 
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2. The formula developed for use with an individual of the family 
Acrididae, as represented by fifteen species of highly diverse size and 
form, was s=21+1.1 (lw+lh+wh) where s=surface area, 1=body 
length, w=metasternal width and h=mesothoracic height. The 
measured length of females with eggs of an appreciable size in the 
ovaries was corrected for the additional length, due to eggs, before 
it was used in the equation. The maximum deviation between ob- 
served and calculated values for the surface area of twenty specimens 
was 26.21% and the average deviation + 9.56% 

3. Six of the twenty individuals used in this study belonged to 
a single species, Melanoplus d. differentialis. The equation obtained 
for these specimens was s=148+1.02 (lw+lh+wh). The maximum 
deviation between observed and calculated values for surface area 
was 8.12% and the average deviation was 3.98%. 
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INSECTS, THEIR SECRET WORLD, by EVELYN CHEESMAN. Pp. 246, 17 fig 
(unnumbered). William Sloane Associates, New York. 1953. Price, $3.00 
This is an American printing of one of those interesting, authoriative books on 
natural history subjects that are coming from the British pre The author is well 
known both as an entomologist and a geographer, and has written several books on 
those subjects and their interrelated phases; in entomological research she i 
especially though by no means exclusively, known for her work on the Hymen 
optera, particularly the Aculeata. She has taken part in several important 
scientific expeditions in Central America and more particularly in the Pacifi 
including the Marquesas, New Guinea, New Caledonia, and the New Hebride 
and has served as Curator of Insect to the Zoological So¢ iety of London and as a 
member of the Department of Entomology of the British Museum (Natural 
History 
With this rich background of experience, which should successfully refute the 
idea that the field of entomology and scientific expedition is closed to a womar 
and with a fund of information which far transcends the commonplace, she ha 
produced, in her interesting and non-technical style a book which ‘‘readers at every 
level of experience with nature will find lively entertainment from start to 
finish and a fascinating introduction to a secret world”’ (publishers’ announcement 
Her des« ription of how insects live, of their sense perception, their protective de 
ices, their dispersion and migration, their relationships with other organisms, their 
ocial organization and behavior, are presented with an understanding sympatiietic 
to her subjects and with numerous examples from her own observation and experi 
ence. The book, consequently, is not merely a rehash of familiar material written 
for the non-professional, but on the other hand it contains much that is genuinely 
new. The author's avoidance of technical language lends to easy reading, but the 
professional entomologist will sometimes wish that, for his purpose, technical 


names might have been given or statements documented, so that he might use 


al 
ositive 1eference for a technical account of the phenomena described. The 


of the book, however, lies in its contribution to the understanding of the 


more | 
big value 
lay public, and this value should not be minimized Entomology, both in it 
technical aspects and in its hobby value, will be better supported if it is in general 


better understood.—M. T. J 
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lu 





REGARDING THE BIOLOGY OF THE COMMON 
JAMAICAN SCORPION’ ’ 


W. J. BAERG 


University of Arkansas, Fayetteville, Arkansas 


The common Jamaican scorpion occurs commonly in St. Andrew 
Parish and may be found in all the other parishes in the eastern half of 
Jamaica, up to and over 5,000 feet altitude (Lewis, 1952). Outside 
of this island it has been reported by Werner from Cuba and Brazil. 

In general appearance this scorpion resembles the common striped 
scorpion of the United States. When full grown it will average a little 
larger. Females, presumably mature, measure from 57 to 90 mm in 
length; males from 63-84 mm 

The habitat is the same as for various scorpions in the United 
States, under stones, logs, boards, or similar shelter. The Jamaican 
scorpion is as prone to come into houses as is the common striped 
scorpion. Reports of persons getting stung are not infrequent at all 
times of the year, but apparently more common during the fall and 
early winter months 


METHOD 

To facilitate observation, 18 scorpions, 12 females and 6 males, 
were kept in aquarium jars of assorted sizes. They were provided 
with water about once a day and food (when proper food could be 
secured) as often as they would eat. Remnants of food were removed 
as soon as possible because they soon attracted ants which are very 
likely to attack and kill one or more of the scorpions. A few of the 
scorpions were kept singly; some of them in pairs (male and female), 
also as many as four ina jar. Very little cannibalism was observed. 


FEEDING HABITS 


In the laboratory, and probably in the outdoors, these scorpions 
will accept food about once every two weeks. The large green (or 
brown) Locustidae are readily taken, as are also crickets and cock- 
roaches. Scarab beetles are accepted, especially if most of the wing 
covers are removed. Raw meat was offered but not accepted. 

When given a grasshopper, the scorpion seizes it with both pedi- 
palps and, as a rule, stings it dorsally, either between the head and 


'Centruroides insulanus Thorell, 1877: p. 148. Family Buthidae. Determined 
by Edward A. Chapin, United States National Museum 


*Research paper No. 1121, Journal Series, University of Arkansas. Published 


with the permission of the director of the Arkansas Agricultural Experiment 


Station 
‘This paper represents a part of a study made in the Department of Zoology, 
University College of the West Indies, Jamaica, B.W.I. This study was made 


possible through a Fulbright Award, 1951-52. 
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prothorax or somewhere in the back of the thorax. The sting renders 


the grasshopper quiet at once. 

Feeding commences promptly, and almost always ventrally on 
the head, just behind the mandibles. From here the scorpion by means 
of its chelicerae scoops out the contents of the head, leaving only the 
outside shell and the large mandibles. When the head is finished, 
feeding proceeds thru the thorax and abdomen. Of these the wings 
and portions of the exoskeleton are discarded. Of the legs, the femur 
and parts of tibia may be eaten. To finish the meal requires from 
five and a half to about eight hours. 

In the feeding process the chelicerae move back and forth, some- 
times in unison, more often alternately, over a considerable distance 
This action has been appropriately compared with milking by Ray 
Lankester. As the chelicerae move out they open and then seize a 
portion of tissue, either pulling it out, or loosening it. All the while 
the chelicerae, pratically dripping with the fluid (origin unknown, 
presumably from the mid gut) are soaking the tissues with it. The 
chelicerae at times draw into the oral cavity a fragment, such as a 
femur of a grasshopper, but only to discard it later. Close observation 
through a binocular microscope failed to show that the scorpion in- 
gested any solid particles. To say that it depends on a strictly liquid 
diet is, however, not entirely accurate. The German term Brei (thick 
soup) seems more appropriate. 

Although the chelicerae tear loose and pull apart edible portions 
of tissue, this action is not chewing in the usual sense of reducing to 
a finer state portions of food to be eaten. Such reduction in the scorpion 
is brought about by chemical action of the fluid already mentioned 
above (Kastner, 1940). 

In addition to the various insects mentioned as suitable for food, 
scorpions are occasionally acceptable. Cannibalism is, however, 
much less common than has been assumed. Pairs that were observed 
courting and which presumably mated have been kept together for as 
long as eight months without any casualty. A female will attack and 
feed on another female, but this, too, is uncommon in my experience 

Very young scorpions may be eaten soon after they are born, 
if they fail to reach the female’s back. There is some evidence that 
they may be eaten later, when living on the female’s back, if other 
scorpions are in the same container and inadequately fed 

Scorpions are easily observed drinking, especially during a dry 
season. After a scorpion has lived without water for a week or longer, 
it promptly comes to the water dish when it is filled, and after climbing 
up over the edge of it, proceeds to drink (at least dips the chelicerae 
into the water) much as do tarantulas and other spiders. According 
to Werner (1934, p. 249) drinking by scorpions had not been reported 
up to that time by any observer 


SPONGE BATHING 
The fluid, flowing so copiously when the scorpion is feeding, serves 
another purpose. For want of a better term it will be called a sponge 
bath. To apply this fluid the scorpion uses both the tail and the 
pedipalps. To wet the end of the tail, telson, it is brought forward 
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and close to the mouth; then it is moved back and forth along the 
cephalothorax and pre-abdomen till these are well covered with fluid 
The telson is brought back to the mouth repeatedly for more fluid 
With the aid of the tail the scorpion also bathes the legs underneath 
as well as above. The pedipalps are treated by inserting them, one 
finger at a time, into the mouth. They are then used to supplement 
the bathing of the legs, expecially the front ones This process was 
first observed on January 25, and again on May 8. It may be much 
more common than my observations indicate 


COURTING 

Courting habits of scorpions have been described by several 
observers. Fabre’s account of them for a European species is generally 
known. Smith has described them for the common striped scorpion 
of the United States. The performance for the Jamaican scorpion 
follows in general the pattern described by other observers. 

The courting season, as far as known, is during October and 
November. It may begin in September, but apparently does not 
extend into December. During this season courting is easily observed. 
When a male is placed with a receptive female, the male with his 
pedipalps at once seizes her pedipalps. They may hold each other 
close or a short distance apart. The tails of both are usually curved 
high over the back. The male may then, walking backwards, pull 
the female with him one or more times around the cage. After coming 
to rest he may shake the female backwards and forwards a few times 
Another activity of the male is a lively trembling of his front legs. 
Alternating with this the male may stroke the female on the side, 
underneath, or over her legs. They may then stroke each other, or 
the male may bring the tail over on the female’s back and stroke her 
All the while the pectines are more or less in action; mostly those of 
the male, occasionally those of the female also. The action is mainly 
forward, outward, and downward, with sweeping strokes on the ground, 
and can be observed when the pair 1s walking as well as when standing 
still 

Such a courting performance may last only twenty minutes. 
A brief performance seems to be indicated when there is a good deal 
of action. If the male upon seizing the female is content to sit still, 
hold ‘“‘hands,’’ and presumably gaze upon his partner, the performance 
may continue for 36 hours or longer. All this time there is very little 
activity; the male may push the female back a little or tug at her; he 
may occasionally stroke her; she may try to walk away; and he may 
hold her more tightly. 

The pair observed in this kind of performance was put together 
on November 14 at 9:08 and kept under observation till 4:07, when 
the male was removed. The following morning at 8:20 the male was 
put back and courting was promptly resumed. At 5:00 the pair was 
still ‘“‘holding hands’’ and was allowed to continue without any ob- 
servers. On the following morning the pair was sitting side by side 
under a fragment of termite nest. Total time engaged in this quiet 
courting observed was about 32 hours. A conservative estimate of 
the entire duration is probably 36 to 40 hours 
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REPRODUCTION 


The young begin appearing on the back of females early in De- 
cember. The first litter was seen December 18. These young were 
in the second instar, therefore about 10 days old. The last litter 
observed arrived on June 10. The number of young in a litter varies 
widely, partly, I believe, controlled by abundance or absence of food 

The dates of arrival and number of young in each litter observed 
are as follows: 

December 22 50 young 
January 12 =» 
January 30 105 
March 6 Ss 
March 13 50 
March 31 25 
April 22 80 
May 19 6 
May 26 73 
May 28 86 
June 10 47 


The large litter of 105 represents apparently a record. Werner, 
(1934) citing Lucas, however, reports 91 young produced by /sometrus 
(Centruroides) gracilis. Most other species observed have, according 
to Werner, relatively small litters, 15 to 40 young. The common 
striped scorpion, Centruroides vittatus, in Arkansas produces an average 
of 32 young; seven females had litters ranging from 25 to 39 young 
(Smith, 1937). 

The young molt in 7-9 days and leave the female’s back in 17-21 
days. If at this time there is a food shortage the young may be eaten 
as they are born, or later, before they leave the female’s back. The 
lower figures of 6 and 8 probably represent only remnants of litters 

Since actual mating was not observed the gestation period can 
not be determined. If we assume that courting was followed presently 
by mating, the gestation period may be estimated to be from 4% to 
71% months. 


EFFECTS OF THE POISON 


On man the effect of the sting of this scorpion resembles that 
following the sting of the Panamanian species, Centruroides margaritatus 
Two cases reported to me gave briefly the following accounts. (1) 
A man of middle age, stung at 1:30 on the first finger of the right hand 
The pain was at first very sharp; gradually it subsided. After an hour 
and fifty minutes very little pain could be felt. At this time the tongue 
felt somewhat heavy and the right arm a little lame 

(2) A 13 year old boy. His report is very brief. The pain was 
obviously sharp; he told his mother that he felt quite unhappy, had 
sensations of alternating hot and cold 

Since this species of scorpion frequently enters houses, cases of stings 
arecommon. Although the effects are unpleasant, they do not last long 
and are not known to be ever serious 

A method of immunization practiced by a witch doctor in Trinidad, 
is described by the Honorable Raymond Quevedo, locally famous 
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for his contributions to Calypso music. This “doctor’s’’ method 
was ‘‘to open the deltoid muscle in the arm, insert the sting (possibly 
the telson), and closing back the muscle.”’ In this manner some of 
the bush people are said to render themselves immune to scorpion 


venom (Anon 1952) 
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THE ODONATA OF CANADA AND ALASKA, by EpMuND M. WALKER. Vol. 1. 
Part 1, General; Part 2, The Zygoptera—Damselflies. Pp. xi+292, 44 pl 
University of Toronto Press, Toronto. 1953. Price, $13.00 

here has long been a need for a comprehensive book on North American 

Odonata. Up to the present time much of the information on this order, particu 

larly detailed descriptions of adults and nymphs and notes on the biology and 

distribution of individual species, has been widely scattered through the literature 

Dr. Walker's excellent book fills this need, particularly for the northern part 

of the continent, and will long serve as a basic reference for students of the Odonata 

Part 1 is a general account of the order, with detailed information on the 
external structure, life history, and habits of these insect The treatment is 
very comple te, and alla pect of the biology of the Odonata are inc luded; this 
discussion is applicable to Odonata everywhere, not just in Canada and Alaska 


\ 


Part 2 i ystematic treatment of the 51 species of Zygoptera occurring 


in Canada and Alaska. Ii contains data on both adults and nymph For each 
of the three familie the Agriidae, Lestidae, and Coenagriidae there is a general 
description and a key to genera, and for each genus there is a general description 
and a key to pecie The account of each species contains a detailed de cription 
of the adults and nymph, notes on habitat and range, the distribution in Canada, 
and field note 

The book is beautifully illustrated, and most of the drawings are the work 
of the author. The drawings in part 1 illustrate various adult and nymphal 
structures, and mating and ovipositing positions; those in part 2 illustrate wing 
color and venation, male and female genitalia, the mesostigmal laminae of the 
females, color patterns, and nymphal characters. We particularly appreciate 
the illustrations of color pattern; such illustrations are not often encountered 
in the literature, yet color pattern is one of the principal characters used in the 
field to recognize spect Each plate in part 2 contain drawings illu trating a 
particular structure in a number of specie The book concludes with a biblio 
graphy and an index 

This book is the best thing ever written on North American Odonata; it is 
very complete, and is well written and illustrated. A great deal of careful work 
has gone into its preparation, and we have found only one or two minor typo 
graphical error It is a ‘‘must’’ for every student of the Odonata, and it will be 
of value to entomologists generally and to anyone interested in this group of 
insects. We will eagerly await the appearance of the second volume, on the 
Anisoptera.—D. J. Borror 





THE SUPRAGENERIC CLASSIFICATION OF THE 
ORDER THYSANURA (INSECTA) 


CHARLES L. REMINGTON 
Osborn Zoological Laboratory, Yale University 


Since the end of the Nineteenth Century the taxonomy of the small 
order Thysanura has been extensively treated by a few specialists, 
notably F. Silvestri, P. W. Wygodzinsky, and to a lesser degree K. W 
Verhoeff, K. Escherich, H. W. Womersley, and J. Stach All of these 
men have recognized and named various new genera and numerous new 
species. Among them only Verhoeff and Escherich have attempted 
to develop a major classification of the species into supra-generic groups 
Verhoeff’s classification of the saltatorial Thysanura (Machilidae of 
most textbooks) and that of Escherich for the non-saltatorial forms 
(Lepismatidae of authors) are still followed with little change by recent 
students of the order. 

In preparing the section on the Thysanura for the new revision of 
A Classification of Insects, by C. T. Brues, A. L. Melander, and F. M. 
Carpenter, I have made certain changes away from the accustomed 
system. These changes require more detailed comment than can be 
included in the keys of the Classification 

The subdivisions of the Lepismatoidea erected by Escherich seem 
to me phylogenetically natural, and the only noteworthy modification 
I find needed is the elevation of the typically blind forms (Nicoletiinae 
of authors) to the rank of a family. This leaves the Lepismatinae and 
the closely related Maindroniinae in the family Lepismatidae. The 
Atelurinae, which are ant- and termite-guests, and the subterranean 
Nicoletiinae comprise the family Nicoletiidae. It is possible, further, 
that the Atelurinae have little relationship to the Nicoletinae. A 
careful analysis of the phylogenetic characters of all known genera will 
be required to solve this problem. In any case, there 1s little reason to 
regard the Maindroniinae as intermediate between the Lepismatinae 
and Nicoletiinae 

The higher grouping of the saltatorial Thysanura requires a more 
radical revision. The commonest current practice is to recognize a 
single family, Machilidae, with three subfamilies, Meinertellinae, 
Praemachilinae, and Machilinae. These three subdivisions were erect 
ed by Verhoeff (1910b), who gave them full family rank Carpenter 
(1916) lowered them to subfamily status. Verhoeff noted that the 
members of the old family Machilidae can be divided into two sharply 
defined sections. Those with the sternum of the anterior abdominal 
segments minute he placed in the family Meinertellidae, a unit which 
still seems monophyletic and very distinct but is obviously the most 
specialized group of Machiloidea. The remaining machiloids, with the 
sternum large on the same segments, were again divided into two 
families. Verhoeff’s Teutoniidae (=Praemachilinae of Carpenter) 
have only one pair of eversible vesicles (coxalsdécken) on each of several 
abdominal segments. The family Machilidae of Verhoeff include 


all those species with two pairs of eversible vesicles on some segment 
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The available evidence indicates that the character distinguishing 
the Praemachilinae, with one pair of vesicles per segment, from the 
Machilinae, with two pairs on some segments, is changed by one or a 
few simple genetic steps. It is astonishing that the highly unnatural 
subfamily Praemachilinae has been accepted for so long. The most 
trustworthy characters for discovering the phylogenetic relationships 
of animals as well as plants should be those whose presence is the 
result of several necessarily successive genetic steps. Then the proba- 
bility will be almost nil that the whole sequence of precise steps could 
have taken place more than once. Such characters imply common 
ancestry of all species possessing them. As students of phylogeny 
have long maintained, the lack of a structure is one of the weakest 
criteria for determining relationships. 

The number of exsertile vesicles is among the most variable of all 
characters of the Machiloidea. The ‘‘subfamily Praemachilinae”’ and 
the Meinertellidae never have two pairs on any one segment, but among 
the genera of Meinertellidae vesicles may be absent entirely (A uschelo- 
chilis W yE0. ), or present only on abdominal segments II-IV (Alloma- 
chilis Silv.), or present only on I-VII or II-VII. The remaining 
Machiloidea (Carpenter’s Machilinae) include species with two pairs 
of vesicles, each, on abdominal segments II-III or II-V, but there may 
also be one or two pairs on VI, and segments I and VII bear one pair of 
vesicles. 

A specimen recently sent to me by W. J. Wall, in California, appears 
to provide conclusive ee for the abandonment of the Teutontidae 
of Verhoeff's definition (=Praemachilinae Carp.). This is a mature 
male taken on 27 July 1950, near Bishop, Inyo County, California, by 
Evert Schlinger. It shows in fine detail all but one of the characters 
of a common and widespread western species, Mesomachilis nearcticus 
Silv. Like the male of M. nearcticus, it has 1) heavily scaled antennae, 
2) broad shoe-sole-shaped lateral ocelli, 3) no stylus on the mesothoracic 
coxa, 4) on the metathoracic coxa a very complex structure which is 
obviously homologous to the coxal styli found on female (and some 
male?) Mesomachilis and on nearly all Machiloidea, 5) gonapophyses 
present in the male on abdominal segment IX only and having the outer 
side very convex distally but the inner edge straight, 6) these gona- 
pophyses with a pectinate series of long, soft projections on the inner 
face, and 7) the aedeagus with a complicated arrangement of short, 
specialized setae on the ventral face. Each of these metathoracic 
coxal and genitalic characters appears to be the result of many genetic 
ste ps and therefore probab ly indicative of close common ance stry. Each 
s also ur’que among the Thysanura, so far as I have been able to dis- 
cover. The only point of difference is that the Bishop male has only 
one pair of vesicles on segments II-VII, whereas the many definite 
Mesomachilis | have seen from California and other western states all 
have two pairs of vesicles on segments II-V and one pair on segments 
VI and VII It is obvious that the absence of the second pair of 
vesicles on segments II-V is much less indicative of common ancestry 
than are the complex structures which are identicaily present in both 
forms. I have no hesitation about placing the Bishop specimen in 
Mesomachilis and either conspecific with or very close to M. nearcticus. 

Verhoeff (1910a) described the postembryonic developmental stages, 
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presumably of Machilis, and showed that the outer pair of exsertile 
vesicles is not perceptible in the youngest stages (his ‘ Larva’’) 
First anlagen appear later (in his ‘‘Immaturus”’), and eventually (in 
his ‘‘ Praematurus’’’) the vesicles become functional. However, vesicle 
development is completed long before that of the genitalia. My 
developmental series of Mesomachilis from Colorado and South Dakota 
shows that the anlagen of the outer vesicles of segments II-V become 
clearly visible when the young are less than half-grown, at a stage when 
the metathoracic coxal exites and the genitalia are rudimentary. The 
Bishop male has both classes of structures fully developed, so the lack 
of outer vesicles on II-V cannot be the result of sexual immaturity 
It is possible that differential developmental rates, aberrantly present 
in the growth of the Bishop male, produced the anomaly. The same 
process, genetically controlled, could also eliminate the outer pair of 
vesicles in some of the cases discussed below. 

There are other instances among Machiloidea pointing to the 
insignificance for systematics of the presence of at most single pairs of 
vesicles on the abdominal segments. Silvestri (1943), in describing 
his new Japanese genus Pedetontinus, found no generic character, other 
than the presence of no more than one pair ol vesicles per segment, 
to separate it from Pedetontus Silv., which has two pairs of vesicles on 
certain segments. He considered the new genus as probably “derivato 
per mutazione”’ (p. 283). Wygodzinsky (1941, p. 143) referred to the 
very close similarity between Promesomachilis Silv. and Catamachilis 
Silv., one of which falls into the Machilinae and the other into the 
Praemachilinae. Wygodzinsky then proceeded to use the subfamily 
Praemachilinae regularly in his later papers (e.g., 1944, 1945), even 
giving a key to the ‘‘Gattungen der Praemachilinae”’, which he para- 
doxically described as ‘‘polyphyletisch”’ (1950, pp. 149-150) 

The Praemachilinae if valid would present nomenclatorial diff- 
culties. Verhoeff included in the family Teutoniidae his new genus 
Teutonia and Silvestri’s Praemachilis. Strand (1911) noticed that 
Verhoeff’s name was precccupied by Teutonia Konike, 1889 (a genus 
of Acarina) and renamed it Dilta. Carpenter’s (1916) correct subfamily 
name should thus have been Diltinae. Verhoeff (1912) had sunk 
Teutonia under the old name Forbicina Geoffroy and changed the family 
name to Forbicinidae, but the correct use of Forbicina is uncertain and 
is not regarded by current workers as applicable to the type of Teutonia, 
T. germanica Verhoeff (now=Dilta hybernica Carp.). If a supra- 
generic category is accepted later for Dilta (=Teutonia Verh.) as 
distinct from that of Machilis Latr., the correct subfamily or tribe 
name must be Diltinae or Diltini. Fortunately, as has been shown 
above, the character used by Verhoeff to define the group has probably 
arisen independently several times, and the polyphyletic group must 
therefore be abandoned. 

Verhoeff (1910b) divided his Meinertellidae into the sub-families 
Allomachilinae and Meinertellinae. The former contained one genus, 
Allomachilis Silv., with exsertile vesicles only on segments II-IV. Like 
Wygodzinsky (1951), I believe this is a character of no more than 
generic value. The sub-family Allomachilinae, as so defined, can be 
discarded 

Denis (1949), in his generally excellent recent summary of know- 
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ledge of the Thysanura, has presented a mixture of outdated and 
modern classification. Several points deserve comment or correction. 
Verhoeff's (1910b) arrangement of the Machiloidea is used almost with- 
out change, but as 1s shown above, much of it is no longer tenable. The 
valid genus Nesomachilis Tillyard is given as a synonym of Machiloides 
silv. Various genera described several years ago by Silvestri and 
Wygodzinsky are omitted. Pedetontus Silv. is listed under Petrobius 
Leach, to which it is not closely related. The genus Machilis, listed 
from North America and Chile, is restricted to the Old World Denis 
was apparently unaware of Silvestri’s (1913) study of a large series of 
Machiloidea from the Baltic Amber 

One further group is to be included in the Machiloidea. The 
family Triassomachilidae was recently erected by Sharov (1948) for 
a new genus from the Triassic of Bashkir, U.S.S.R. Sharov interprets 
the species, Triassomachilis uralensis Sharov, as having lepismatid- 
like eyes with few facets and situated far apart, segmented abdominal 
styli, and the urotergites not overlapping the sternites. It is possible 
that these surprising characteristics are not true structures but actually 
fossilization artefacts. The general form is strikingly like that of the 
living Machiloidea, and the abdomen has the large true sterna char- 
acteristic of the living Machilidae (s. str.). Until more is known of 
these fossils it is probably best to regard the Triassomachilidae as the 
third family of the Machiloidea 

There is no possibly valid reason for combining the Entotrophi 
(= Diplura) with the Thysanura in the same order. The Thysanura 
appear much more closely related to the Pterygota than to the 
Entotrophi (Remington, 1954). Among the many characters of the 
Thysanura showing fundamental differences are: the lack of intrinsic 
musculature of the apparent segments of the antennal flagellum; the 
presence of abdominal segment XI; no tendency toward the ento- 
trophous condition of Entotrophi; presence of the median caudal fila- 
ment; presence of external genitalia, especially with a primitive homo- 
logue of the basic Pterygota phallus; tarsal segmentation; the presence 
of embryonic membranes; and the lack of Tiegs’ Organ (‘‘dorsal organ’’) 
in the developing egg (Tiegs, 1942). The Machiloidea and Lepisma- 
toidea are in fact so different in primary characteristics that each 
deserves at least subordinal rank. Subordinal divisions of several 
orders, now rarely if ever questioned, are probably less separable than 
the Machiloidea and Lepismatoidea (e.g., Symphyta and Apocrita of 
the Hymenoptera, Nematocera and Brachycera of the Diptera, Heter- 
optera and Homoptera of the Hemiptera, or any possible subdivisions 
of the Li pidoptera, Coleopte ra, and others) 

The suprageneric classification of the Thysanura and the synonymy 
of its nomenclature follow 


Order Thysanura (Latreille) 


Thysanoura Latreille, 1796. Précis caractéres génériques insectes, disposés ordre 
naturel: p. 173 (as cla 

Thysanura Latreille, 1810. Considérations générales ordre naturel 
composant classes Crustacés, Arachnides, Insectes: p. 113 (as order 

Thysanura Lubbock, 1873. Monograph Collembola and Thysanura: 
order—first use excluding Collembola 
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Ectotrophi Grassi, 


1888. R. Accad. Lincei Mem. Sci. Fis., Mat., Ni 

4: 582 (a uborder first use of category above family ex¢ luding E 

Thysanura Haeckel, 1896. System. Phylogenie wirbellosen Thiere: p. 710 (a 
subi sder—first use of name excluding Collembola and Entotrophi 

Thysanura Borner, 1904 Zool. Anz. 27: 523 (as order—first use of name in exact 
usage ol present paper 

Euthysanura Schepotieff, 1909. Zool. Jahrb. Abt. Syst. Geog. Biol. Tiere 28: 134 
(no rank given). 

Ectognatha Escherich, 1914. Handworterb. Naturwi 5: 501 (3 order 
(Originally in German as Ectognathen by Stummer-Traunfels, 1891 

Thysanuradelphia Crampton, i2'5. Journ. New York Ent. Soc. 24: 281 
““section’’,=superorder). 

Phanerognatha Krausse & Wolff, 1920. Arch. Naturgesch. (Abt. A) 85 (Heft 3 
153 (as superorder 

Panthysanura Crampton, 1924. Journ. Ent. Zool. 16: 33-47 (as superorder 

Ectotrophica Tillyard, 1926. Insects Australia and New Zealand: p. 48 
suborder). 

Archimetabola Crampton, 1928. Entomologist 61:85 (between superorder and 
ubclas . 

Triplura Ewing, 1942. Proc. Ent. Soc. Washington, 44: 86, 95 (as suborder 


it. (ser. 4 
\totrophi 


I 


Type Family—Lepismatidae 
Characterization.—Primitively wingless terrestrial insects; joints of 
antennal flagellum lacking intrinsic muscles; mouth-parts exposed, 
generalized, with long maxillary and labial palpi; thoracic segmentation 
homonomous, with large paranotal lobes, which may be appressed to 


sides; legs all similar, coxae large, tarsi with two or three segments 
thorax lacking true sternal apophyses; most abdominal segments with 


a pair of styli borne on the coxopodites, some of which also usually have 
distal paired exsertile vesicles (often secondarily lost); tip of abdomen 
with eleventh segment bearing two cerci and a median cerciform appen- 
dage; penis well developed, with a phallobase and distinct aedeagus; 
ovipositor rather large, composed of two pairs of gonapophyses 


Suborder Microcoryphia Verhoefi 


Microcoryphia Verhoeff, 1904 [22 April]. Nova Acta Abhandl. Kais. Leopold 
Carol Deutsch. Akad. Naturf. 84: 109 (as order 

Archaegnatha Borner, 1904 [3 May]. Zool. Anz. 27: 523 (as suborder 

Trinemura Crampton, 1916. Journ. New York Ent. Soc. 24: 276 (as order 

Protothysanura Crampton, 1924. Journ. Ent. Zool. 16: 33-47 (as order (Ne 
Smith, 1897, Science 5, n.s.: 677.) 


Type Family—Machilidae 


Characterization: Body form sub-cylindrical, thorax strongly 
arched; head hypognathous, with reduced protocephalon, large 
gnathocephalon; eyes large, contiguous, with hundreds of ommatidia; 
vertex greatly reduced, frons large, with median ocellus at anterior 
edge; lateral ocelli large, along anterior Margin of eyes; mandibles 
generalized, being a simple basal piece with only a single point of 
articulation to cranium and a distal piece with the molar process large 
and the incisor extension very long and distinctly toothed if animal 
recently molted; first maxillae large, generalized, with seven-jointed 
palpus having prominent external process on basal joint; second 
maxillae (labium) with broad undivided postmental sclerite, small 
prementum, paraglossa tri-lobed, and palpus of three subequal joints 
the distal not greatly expanded apically; thoracic terga with very large 
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paranotal lobes appressed to sides and each covering two large pleurites; 
thoracic sternites small, not well set off from membrane; all leg seg- 
ments essentially cylindrical; meso- and meta-thoracic coxae typically 
with a prominent styliform exite (may be absent on mesothoracic 
coxa or lost entirely); femur and tibia large; tarsus with three tarsomeres, 
the basal being large ventrally, almost absent dorsally; dactylopodite 
not prominent; abdominal segments II-VII covered ventrally by 
three distinct sclerites: an anteromedian sternum and the lateral 
coxopodites; coxopodites of segments II-IX each with one postero- 
lateral movable stylus; mesad of the stylus site on posterior edge 
of segments I-VII are typically one or two pairs of exsertile vesicles 
(commonly absent on I, absent on V-VII in one species, all absent 
in one specialized genus) 


Superfamily Machiloidea Handlirsch 
Machiloidea Handlirsch, 1903. Sitz. math.-nat. Kl. Akad. Wiss. Wien 112 (Abt. 1): 
727 (as order 
Machiloides Crampton, 1916. Journ. New York Ent. Soc. 24: 276 (as order). 
(First written ‘‘Machioides.”’ 
Vachilida Krausse & Wolff, 1920. Archiv. Naturgesch. (Abt. A) 85 (Heft 3): 153 


as order 


Type Family—Machilidae 


Characterization: Same as for suborder. 


Family Machilidae (Grassi) 
Forbicinida Leach, 1815. Brewster's Edinburgh Encyclopedia 9:77 (as family). 
Machilidae Grassi, 1888. R. Accad. Lincei Mem. Sci. Fis., Mat., Nat. (ser 4.) 
4: 582 (partim) 
T eutoniidae Verhoeff, 1910. Zool. Anz. 36: 427. 
Vachilidae Verhoeff, 1910 Zool. Anz. 36: 428. 
Halomachilinae Verhoeff, 1910. Zool. Anz. 36: 428 
Machilinae Verhoeff, 1910. Zool. Anz. 36: 428 
Forbicinidae Verhoeff, 1912. Zeitschr. wiss. Insektenbiol. 8: 230 (nom. nov. for 
Teutoniidae 
Praemachilinae Carpenter, 1916. Proc. Roy. Irish Acad. 33 (B); 4. 
Forbicininae Handschin, 1929. ‘Tierwelt Deutschlands 16: 133. 
Praemachilidae Denis, 1949. In Grassé, P. -P., Traité de Zoologie 9: 245 
Type genus—Machilis Latreille, 1802 


Characterization: Ventral anteromedian sclerite (true sternum’) 
of abdominal segments II-VII large, triangular, extending caudad 
to at least one-half length of coxopodites; abdominal tergites over- 
lapping the sternites; at least one pair of exsertile vesicles present at 
least on abdominal segments II-VI, many with two pairs of vesicles 
on some segments; eyes contiguous; antenna with basal two segments 
(scape and pedicel) always heavily scaled, flagellum with or without 
vestiture of scales; legs scaled (except Petrobiellus Silv.), styliform exites 


always present on metathoracic coxa, usually also on mesothoracic 
coxa; male gonapophyses present in all genera with known males; 
abdominal styli not subdivided 


Family Triassomachilidae Sharov 


Triassomachilidae Sharov, 1948. Dokl. Akad. Nauk SSSR 6]: 517 
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Tvpe genus—Triassomachilis Sharov, 1948 


Characterization: Abdominal sterna large, triangular, extending 
caudad to much more than one-fourth length of coxopodites; eyes far 
apart; abdominal styli divided into segments; abdominal tergites not 
overlapping sternites; known only as Triassic fossils. 


Family Meinertellidae \erhoeft 


Meinertellidae Verhoeff, 1910. Zool. Anz. 36: 426. 
Allomachilinae Verhoeff, 1910. Zool. Anz. 36: 427. 
Meinertellinae Verhoeff, 1910. Zool. Anz. 36: 427. 
Meinertellinae Carpenter, 1916. Proc. Roy. Irish Acad. 33(B): ¢ 
Type genus—Meinertellus Silvestri, 1904 


Characterization: Ventral anteromedian sclerite (true sternum?) 


of abdominal segments II-VII very small, protruding slightly or not 
at all between the coxites, never extending caudad as much as one- 
fourth length of coxopodites; abdominal tergites overlapping the 
sternites; never more than one pair of exsertile vesicles on abdominal 
segments, rarely none; eyes contiguous; antenna, maxillary palpus, 
labial palpus, and legs always lacking scales completely; coxal styliform 
exites may be absent from all legs, although they may be present on 
metathoracic or meso- and metathoracic coxae; male gonapophyses 
typically absent (reported only in Hypomachiloides capensis Wom 
and Nesomachilis spp.); abdominal styli not subdivided 


Suborder Zygentoma Borner 
Zygentoma Borner, 1904. Zool. Anz. 27: 524 (as suborder 
Thysanura Crampton, 1916. Journ. New York Ent. Soc. 24: 276 (as order 


Type family—Lepismatidae 


Characterization: Body form more or less flattened dorso-ventrally, 
thorax never arched; head prognathous, with protocephalon and 
gnathocephalon subequal; eyes rather small (absent in Nicoletiidae), 
situated laterad far apart, with about twelve large elements which 
may be independent, simple eyes; ocelli absent; vertex, frons and genae 
broad; clypeus smaller than on Microcoryphia; labrum greatly reduced 
(or fused with clypeus’); mandible of orthopteroid type, very different 
from Microcoryphia, having both anterior and posterior articulation 
to cranium and with dentition of molar and incisor areas confluent 
and not very different; first maxillae large, with five-jointed palpus 
(distal joint may have two pseudosegments); second maxillae (labium) 
like Microcorphia but each paraglossa is simple lobe and distal joint of 
three-jointed palpus usually very broad apically; thoracic terga with 
paranotal lobes strong but much less than in Microcoryphia; thoraci 
pleurites very small; thoracic sternites large, broadly rounded anteriorly, 
sharply tapered posteriorly, completely covering venter; coxa very 
large, strongly flattened dorsoventrally, never bearing styliform exite; 
femur and tibia relatively smaller than in Microcoryphia; tarsus with 
two or three tarsomeres; dactylopodite very large; abdominal seg- 
ments II-VII covered ventrally by a single undivided sclerite (fused 


cer. 


sternite and coxopodites ”) ; posterolateral stvli present on some Zz 
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ments; one pair of exsertile vesicles may be present on some abdominal 
segments but often absent entirely. 


Superfamily Lepismatoidea (Handlirsch) 
Gastrotheoidea Cook, 1898. Proc. Ent. Soc. Washington 4: 53 (as order). 


or 


Lepismoidea Handlirsch, 1903. Sitz. Akad. Wiss. Wien 112 (Abt. 1): 727 (as order). 

Lepismatoidea Brues & Melander, 1915. Key to Families North American Insects: 
Pp 5 (as order 

Lepismatoides Crampton, 1916. Journ. New York Ent. Soc. 24: 276 (as order 

Lepismatida Krausse & Wolff, 1920. Archiv. Naturgesch. (Abt. A) 85 (Heft 3): 
153 (as order). 

Gastrotheida Krausse & Wolff, 1920. Archiv. Naturgesch. (Abt. A) 85 (Heft 3): 
153 (as order 

Lepismata Omer-Cooper, 1939. Journ. Ent. Soc. S. Africa 1: 147 (as order 


Characterization: Same as for suborder. 


Type family—Lepismatidae 


Family Nicoletiidae (Lubbock) 


Nicoletiadae Lubbock, 1873. Monograph Collembola and Thysanura: p. 201 
(including Cam podea 
Nicoletiinae Escherich, 1905, Zoologica, orig.-ab., Heft 43: p. 36 


Type genus—Nicoletia Gervais, 1842 


Characterization: Coxopodites of abdominal segments VIII and 
IX (or LX in males) narrow, not covering base of ovipositor or male 
gonapophyses; male gonapophyses large and long; eyes always absent; 
scales usually absent on body in free-living species; subterranean or 
myrmecophilous or termitophilous. 


Subfamily Nicoletiinae (Escherich) 
Nicoletiinae Escherich, 1905. Zoologica, orig.-ab., Heft 43: p. 36 (partim) 
Type genus—Nicoletia Gervais, 1842 


Characterization: Subterranean, never termitophilous or myrmeco- 
philous; body form elongate, sub-cylindrical; head broad, nearly as 
wide as mesothorax; rarely with scales or body pigment; caudal fila- 
ments usually much longer than one-half body length; antennae usually 
more than two-thirds body length. 


Subfamily Atelurinae nov. 
Type genus—Atelura Heyden, 1855 


Characterization: Termitophilous or myrmecophilous; body form 
oblong-oval or tapering acutely toward rear; head narrow, hardly one- 
half width of mesothorax; always with scales; caudal filaments usually 
less than one-half body length; antennae usually less than two-thirds 
be dy length Contrasting characters given for Nicoletiinae. 


Family Lepismatidae (Latreille) 


Lepismenae Latreille, 1802. Hist. natur. génér. partic. Crustaces et Insecte 
3: p. 70 (as family, with Machilis 

Lepismida Leach, 1815. Brewster's Edinburgh Encyclopedia 9: p. 76 (as family, 
Machilis, s. l., excluded 
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Lepismaedes Billberg, 1820. Enum. Insectorum: p. 124 (as ‘‘Natio’’ 
machilids 

Lepismidae Wiegmann & Ruthe, 1832. Handbuch Zoologie: pp. 276-277 
Latreille, 1802). 

Lepismatidae Burmeister, 1838. Handbuch Entomologie 1: p. v (as family 
Latreille, 1802). 

Lepismidae Grassi, 1888. R. Accad. Lincei Mem. Sci. Fis., Mat., Nat. (ser. 4 
4: 582 (sensu Leach, 1815). 


Type genus—Lepisma Linné, 1758 


Characterization: Coxopodites of abdominal segments VIII and 
IX broad, covering base of oOvipositor or male gonapophyses; male 
gonapophyses much reduced, not elongate; eyes always present; scales 
present on body (rarely absent); very rarely myrmecophilous, usually 
free-living or domestic. 


Subfamily Maindroniinae Escherich 
Maindroniinae Escherich, 1905. Zoologica, orig.-ab., Heft 43: p. 37. 


Type genus—Maindronia Bouvier, 1897 


Characterization: Head distinctly longer than prothorax; inner 
edge of lacinia smooth; scales always absent; antennae and caudal 
filaments each at least twice as long as be dy. 


Subfamily Lepismatinae Escherich 


Lepismatinae Escherich, 1905. Zoologica, orig.-ab., Heft 43: p. 36 
Gymnothrici Escherich, 1905. Zoologica, orig.-ab., Heft 43: p. 39 (as Group) 
Ptilothrici Escherich, 1905. Zoologica, orig.-ab., Heft 43: p. 39 (as Group). 


Type genus—Lepisma Linné, 1758 


Characterization: Head distinctly shorter than prothorax; inner 
edge of lacinia with teeth and setae; scales always present after second 
or third ecdysis; antennae and caudal filaments either longer or shorter 
than body; all domestic species included. 


SUMMARY 


1. The only two general classifications of the Thysanura, by 
Escherich for the Lepismatoidea and by Verhoeff for the Machiloidea, 
are discussed. Modifications are presented for the classification of 
both groups, particularly in the Verhoeff system for the Machiloidea 

2. The Meinertellidae are restored to family status, but the 
subfamily Allomachilinae is discarded. The family Teutontidae 
(=Praemachilinae) is shown to be unnatural, and its members are 
placed in the restricted family Machilidae. The presence of one or 
two pairs of exsertile vesicles on some abdominal segments is shown 
to be unreliable as an indicator of monophyletic relationship in the 
Machilidae (s. str.). In the distinctive North American 
Mesomachilis the same or very closely related species may have either 


two pairs or one pair of these vesicles on abdominal segments II-V 


3. The names Teutontidae, Forbicinidae, and Praemachilinae 


(originally regarded as synonymous) are nomenclaturally incorrect 
The name if used at all must be based on the genus Dilta Strand (= Teu- 
tonia Verh., nec Konike). 
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1. The Triassic family Triassomachilidae is tentatively placed 
near the Machilidae (s. str.). 
5. The Lepismatoidea and Machiloidea are shown to be so 
different that each requires at least subordinal status. 
6. There is no basis in fact for combining the Entotrophi (syno- 
nym-Diplura) in the same order with the Thysanura. 
7. The order Thysanura and all of the included suprageneric 
categories are characterized. Nomenclatural synonymies are listed 
for each taxonomically and nomenclaturally valid name. The arrange- 
ment of the Thysanura is as follows: 
Order (or Cla Thysanura 
Suborder (or Order) Microc oryphia 
Superfamily Machiloidea 
Family Machilidae 
Family Triassomachilidae] 
Family Meinertellidae 
Suborder (or Order) Zygentoma 
Superfamily Lepismatoidea 
Family Nicoletiidae 
Subfamily Nicoletiinae 
Subfamily Atelurinae 
Family Lepismatidae 
Subfamily Maindroniinae 
Subfamily Lepismatinae 


Pterygota 
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CONCERNING SOME NEOTROPICAL STENOPODINAE 
(Reduviidae, Hemiptera) 


ROLAND F. HUSSEY 


University of Florida, Gainesville 


The five new species described in this paper are based on speci- 
mens in my own collection and in that of the Museum of Zoology of 
the University of Michigan. My sincere thanks for the privilege of 
studying this last material are due to Doctors J. Speed Rogers, Director, 
and Theodore H. Hubbell, Curator of Insects, of that Museum. | 
wish also to thank Doctor R. J. Izzard, of the British Museum (Natural 
History), and Doctor Henry Dietrich, of Cornell University, the 
former for his obliging cooperation in comparing two of these species 
with types of species described by Walker and by Champion and for 
furnishing me comparative notes on them, the latter for his kindness 
in facilitating my study of the types of Diaditus latulus Barber. 

Throughout these descriptions all ocular micromenter measure- 
ments have been converted into hundredths of a millimeter. Thus 
exact lengths (or widths) can be read directly from any ratios given 
here. For example, where the head of Pnirontis bellatrix is stated to 
be “nearly twice as long as wide (195:99)’’, the figures in parentheses 
indicate that the head is 1.95 mm. long and 0.99 mm. wide 


Pnirontis barberi, n. sp 
(Figs. 1-3 


Length, o’, 13.2 mm., width of pronotum 1.85 mm 

Pale stramineous above and below, the corium most lightly tinged 
with reddish on the two coriaceous long outer cells, the extreme apex 
of the corium and the apical half of the fourth antennal segment lightly 
infuscated; extreme tips of the antenniferous tubercles below, three 
minute dots on the veins of the corium, and the dorsal side of the 
rostrum piceous; outer apical angles of the connexival segments with 
a small blackish dot, larger above than below. Clavus and corium 
(except the two outer cells of the latter) membranous. Cells of thi 
membrane largely whitish, subopaque, except immediately adjacent to 
the veins, the extracellular marginal part of the membrane pale testa- 
ceous, opaque. Dorsum of the abdomen with a blackish median stripe; 
pleura without dark markings of any kind; each ventral segment 
anteriorly with an impressed short blackish longitudinal line, midway 
between the median line and the lateral margin; venter otherwis 
unmarked 

Head, measured to apex of jugae but not including the neck, one 
sixth shorter than the pronotum (175:213) and three-fifths longer 
than its own width across the eyes (175:110); anteocular margin to 
apex of antenniferous tubercle one-fifth shorter than the postocular 
margin (40:50); distance from front edge of eye to apex of genae one- 
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half greater than the length of the postocular margin (75:50). Vertical 
height of an eye somewhat less than its length (50:58), its width as 
seen from above one-half that of the interocular space (28:55), the 
vertex slightly higher (0.1 mm) than the dorsal margin of the eye 
when seen from the side. Ocelli large, elevated, distinctly nearer to 
the eyes than to the median line. Dorsal surface of the head in large 
part smooth, the sides sparsely and rather finely granulose. Median 
sulcus of the head very distinct, extending from the base of the head 
to a point between the eyes, widened to form a triangular impression 
between and before the ocelli, bifurcate at its anterior end; transverse 
impression deep, with a V-shaped notch between the ocelli. 

Jugae long and slender, lightly convergent or subcontiguous at the 
tips, separated at their bases by their own diameter, with about one- 
third of their length surpassing the apices of the antenniferous tubercles. 
Tylus (as seen from below) with a slender apical spine which does not 
nearly attain the tips of the jugae. Genae moderately long, with more 
than half their length surpassing the antenniferous tubercles, attaining 
the basal eighth of the first antennal segment (not including the termi- 
nal process of the latter), the upper margin obliquely deflected apically, 
the tip subacute, the ventral margin straight and closely set with small 
setigerous granules of which the six or eight immediately in front of 
the eye are notably larger. Postocular ventral margin of the head with 
two stout ramose spines. 

Lengths of antennal segments I-IV =325:333:13:40, more than 
one-fifth of the length of the first segment (75:325) being the lightly 
recurved apical process which is three times as long as the maximum 
thickness of the segment (75:25). First segment with a row of spines 
on the ventrolateral margin and with other spines on the median 
(anterior) face, the former consisting of about 15 spines nearly as long 
as the thickness of the segment, rather evenly spaced along the basal 
three-fourths of its length (apical process not included in this measure- 
ment), and with one or two smaller spines nearer the apex; spines on 
the median face much shorter, irregularly spaced, not agreeing in 
number on the two antennae of the same individual, almost obsolete 
in the paratype; inner face of the first segment also with dense, long, 
bristle-like hairs arising near its lower margin, at least in some individ- 
uals (these hairs absent in the paratype). Second segment, when 
folded back, slightly surpassing the front margin of the eye. An- 
tenniferous tubercles, as seen from above, as long as the thickness of 
the first antennal segment. First rostral segment surpassing the 
front margin of the ocelli 

Pronotum one-seventh longer than wide (213:185), the lateral mar- 
gins subcarinately calloused, very nearly straight, the anterior angles 
produced forward as very short blunt spines, the anterior margin 
distinctly sinuate, the two lobes equal in length; dorsal surface of the 
anterior lobe very largely smooth, the posterior lobe very finely but 
rather sparsely punctate; median longitudinal sulcus on the posterior 
two-thirds of the anterior lobe becoming deeper behind, continued 
onto the posterior lobe as a rather shallow rugulose depression which 
becomes wider behind but does not reach the posterior margin. An- 
teroventral spines of the prothorax acute, surpassing the hind margin 
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Fics. 1-3. Pnirontis barberi, n. sp. 1, Head and first antennal segment 
lateral aspect (spines of head omitted 2, Venation of corium, clavus and base 
of membrane. 3, Apex of abdomen, male, dorsal aspect 

Fics. 4-7. Pnirontis bellatrix, n. sp. 4, Head and anterior part of pronotum, 
dorsal aspect. 5, Front femur and trochanter, median aspect, showing spines of 
the outer serie 6, Front femur and trochanter, ventral aspect, showing spine 
of the inner serie a Apex of abdomen, male, dorsal a pect 

Fics. 8-9. Ctenotrachelus esuriens, n. sp. 8, Apex of abdomen, male, dorsal 
aspect. 9, Apex of abdomen, female, dorsal aspect (spinules of apical margin of 
dorsal genital segment omitted 

Fics. 10-11. Diaditus nocturnus, n. sp. (paratype 10, Outline of head, 
dorsal aspect (setigerous spinules of posterior margin omitted 11, Hypopygium 
of male, dorsal aspect 

Fics. 12-13. Ditaditus latulus Barber. 12, Outline of head, male (holotype 
dorsal aspect. 13, Hypopygium of male (paratype), dorsal aspect (left clasper 
slightly elevated at the tip). 
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of the ocelli in the holotype, shorter in the paratype. Mesosternum 
transversely impressed behind the anterior margin which is lightly 
convex between the anterior mesosternal processes, these last short, 
thick, subcylindrical, somewhat constricted near the base, directed 
obliquely inward, bearing a few small granules on the distal part. 

Trochanters of the front legs with a single short spine; outer row of 
femoral spines consisting only of one or two longer ones on the basal 
half, a somewhat shorter one at the middle, and two or three small 
spinules on the apical half, the longest spines two-thirds as long as the 
thickness of the femur (25:38): inner (anteroventral) row reduced to 
two short spines on the apical third. Front tibia without a preapical 
spur, unarmed on the outer side, the inner row of spines reduced to a 
small setigerous tubercle at the middle of the tibia and one or two 
small spines near the middle of the basal half, the longest of these less 
than half as long as the thickness of the tibia. 

Hemelytra reaching the apex of the sixth abdominal segment 
Inner (cubital) vein bordering the discoidal cell obsolete for the pos- 
terior third of its length, leaving this cell widely open at its inner apical 
angle (Fig. 2). Male genital segment with the lateral margins most 
feebly bisinuate, the dorsal surface transversely rugose on the posterior 
part; terminal sinus broad, its sides straight, meeting at an angle 
slightly greater than 90°; apical angles of the terminal lobes narrowly 
rounded (Fig. 3); in the holotype the two lobes are contiguous at the 
the middle line, in the paratype they are separated so that the fenestra- 
tion is open behind. Ventral carina slightly surpassing the base of 
the seventh segment 

Holotype, &, and paratype, &: PARAGUAY, CaaGuazti District, 
Estancia Primera (between CaaGuazti and Yhu), 8-I-1932 and 2-I 
1932 respectively, both taken at light (R. F. Hussey), in my collection 
It gives me great pleasure to name this species in honor of my friend 
Mr. Harry G. Barber, whose studies in this subfamily have contributed 
so much to our knowledge of the American Stenopodinae. 

In Barber’s key to Puirontis (1930, Ent. Amer. 10: 172) this species 
runs to P. elongata, from which it seems separable by numerous char- 
acters including the smaller size, the deep median sulcus on the head 
above, the longer first antennal segment with its much longer terminal 
process, etc. In P. barberi the first segment (including the apical 
process) is nearly seven-eighths longer than the head, while in P 
elongata it is less than one-third longer than the head 


Pnirontis guggiarii, n. sp. 


Length, o&, 13.7 mm., width of pronotum 1.65 mm., maximum 
width across the hemelytra 2.0 mm 

Stramineous, the head slightly darker; femora and tibiae of the front 
legs testaceous on the inner (anterior) side and beneath; apical process 
of the first antennal segment lightly infuscated, as also the entire 
second segment except for a pale band at the base; scutellum testaceous, 
with an abbreviated yellowish vitta on each side at the base, the basal 
angles narrowly blackish. Abdomen above with a blackish median 
stripe; venter with three very faint pale brown stripes on each side and 
with the usual blackish abbreviated longitudinal lines on each segment; 





1954] Hlussey: Neotropical Stenopodinae 291 


connexival segments above and below with a blackish dot in the outer 
apical angle. Membranous parts of the hemelytra (except the clavus) 
whitish; portion of the cubital vein adjacent to the discoidal cell, vein 
between the cells of the membrane, and apical vein of the membrane 
lightly embrowned so as to form an interrupted and dislocated longi- 
tudinal dark line on the apical two-thirds of the hemelytra. 

Head, measured to apex of jugae (but not including the neck), as 
long as the pronotum (203:205) and twice as long as its own width 
across the eyes (203:101); anteocular margin to apex of antenniferous 
tubercles subequal in length to the postocular margin (49:51), the 
distance from the eye to tip of gena three-fourths greater than the 
length of the postocular margin (88:51). Vertical height of an eye 
distinctly less than its length (45:53) interocular width of the vertex 
twice that of an eye (49:26). Ocelli large, nearer to the eyes than to 
the median line of the vertex. Median longitudinal sulcus of the head 
distinct but not very deep, attaining the middle of the interocular 
space, evanescent before this but apparently bifurcate; transverse 
sulcus with a V-shaped emargination at the middle line. Sides of the 
head, also the mid-dorsal line anteriorly, finely granulose. 

Jugae very long and slender, surpassing the antenniferous tubercles 
by exactly half their own length, separated toward their bases by nearly 
their own diameter, gradually converging beyond the middle but con- 
tiguous only at the very tips which are bluntly rounded. Genae long 
and narrow, rather sharply pointed, surpassing the antenniferous 
tubercles by more than one-third their own length, their lower edges 
granulose but not spinose before the eyes; ventral postocular margin 
of the head with five to seven setigerous spines, some of which are 
forked or ramose. Basal segment of the rostrum distinctly surpassing 
the hind margin of the ocelli, two and one-half times as long as the 
second and third segments together (125:53). 

Lengths of antennal segments I-IV = 243:270:14:58, terminal pro- 
cess of the first segment stout, straight, comprising one-fourth the total 
length of the segment (60:243), three times as long as the segment is 
thick. First segment with a row of about 12 spines on the outer ventral 
margin, these spines hardly more than half as long as the thickness of 
the joint, one or two of them forked, all of them situated between the 
basal sixth and the apical fourth of the segment (apical process ex- 
cluded); inner ventral face of the same segment with one or two rows 
of slender hairs that are about as long as the thickness of the segment 
or in some cases slightly longer. Second antennal segment sparsely 
long pilose, attaining the middle of the eye when directed backward 

Pronotum nearly one-third longer than wide (213:165), the lateral 
margins subcarinately calloused, the disk as in the preceding species 
Anterior angles produced as very short blunt spines which are less than 
one-fourth as long as the anteroventral spines of the prothorax. Meso- 
sternum lightly transversely impressed behind the anterior margin 
which is subangularly convex and lightly reflexed between the anterior 
mesosternal processes, the latter very short cylindrical tubercles di- 
rected forward and very slightly inward. Carina of the venter obsolete 
on the apical third of the sixth segment, reappearing on the base of 
the seventh as an abbreviated calloused line 
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Trochanters of front legs with a single spine. Front femora with a 
ventrolateral row of three equidistant spines on the basal half, standing 
on a lightly elevated longitudinal ridge which is bounded above and 
below by a line of close-set squamous setulae, the basal spine longest, 
nearly as long as the thickness of the femur (30:35), the third spine 
shortest, about half as long as the first; apical third of the femur with 
three very small setigerous tubercles which stand in the same line with 
the spines just described. Inner face of the front femur with about 
seven spinules arranged in three groups: two slightly longer ones on 
the apical third about midway between the upper and lower margins, 
the others distinctly smaller and set in two rows on the basal half. 
Front tibia without any spines or tubercles on either the outer or the 
inner side, and without a preapical spur. 

Hemelytra not nearly reaching the apex of the sixth abdominal 
segment; discoidal cell closed, three times as long as wide (183:63). 

Male genital segment somewhat produced, one-fourth longer than 
its basal width (208:160), its lateral margins lightly sinuate toward 
the base; dorsal surface transversely rugulose on the apical part; apical 
lobes subacute at the tips, their inner margins concavely sinuate; 
terminal sinus of the abdomen two-thirds as deep as its posterior 
width 

Holotype, o: PARAGUAY, CaaGuazt District, Estancia Primera, 
28—-XII-1931, taken at light (R. F. Hussey), in my collection.! I take 
pleasure in naming this species for Sefior Pedro Guggiari, owner of the 
Estancia Primera, whose generous hospitality greatly facilitated my 
collecting in Paraguay 

This species is closely allied to P. barberi, n. sp., described above, 
but is a little more slender and is readily distinguished by the different 
structure of the head, the different armature of the front femora, the 
complete absence of spines on the front tibiae, the closed discoidal cell 
in the corium, and the shorter antennae whose first segment, including 
the apical process, is only one-fifth longer than the head. The unarmed 
front tibiae, among other characters, also distinguish this species from 
P. elongata Barber 


Pnirontis bellatrix, n. sp 
(Figs. 4-7) 

Length, o’, 12.0 mm. to tips of antenniferous tubercles, 12.2 mm 
to tips of genae; width 1.73 mm. across pronotum, 2.1 mm. across 
abdomen 

Pale stramineous, very faintly marked with brownish along the 
median impression of the anterior pronotal lobe, on the scutellum, 
the clavus, the apex of the discoidal cell of the corium, and a short 
longitudinal streak at the apex of the membrane; meso- and metapleura 
with a distinct brown stripe above the acetabula; the linear longi- 
tudinal impressions of the venter embrowned on segments 2 to 4 only; 
head and connexivum concolorous, without dark markings of any sort 

Head, measured to tips of jugae, about twice as long as its width 
across the eyes (195:99) and subequal in length to the pronotum (195: 


'This holotype was badly damaged when my collection was shipped to 
Gainesville 
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200); anteocular margin to apex of antenniferous tubercles nearly one- 
third longer than the postocular margin (65:50) and twice as long as 
the antenniferous tubercles themselves. Eyes not very prominent, 
nearly twice as long as wide when seen from above (50:28), the inter- 
ocular space about one-half wider than either eye (43:28). Jugae 
slender, connate at the base, slightly divergent to the middle, thence 
convergent and meeting again just before their tips which slightly 
surpass the antenniferous tubercles (Fig. 4). Tylus not visible from 
above. Genae narrower than in P. languida, subacute at the tips, 
the latter visible from above, attaining the basal fifth of the first 
antennal segment. Ventral margin of the head with about four closely 
crowded simple spines just before the eyes, and with two forked spines, 
separated by several minute spinules, behind the eyes 

First antennal segment unarmed below, nearly two-thirds as long 
as the head (125:195), the apical process short, thick, blunt, compris- 
ing about one-sixth of the total length of the segment (20:125); second 
segment nearly two-thirds longer than the first (205:125) 

Pronotum one-eighth narrower than its median length (178:200), 
the anterior angles with a small conical tubercle, the anterior margin 
distinctly sinuate; median longitudinal impression deep on the posterior 
half of the anterior lobe, obsolete elsewhere; lateral margins sub- 
carinately calloused. Prosternal spines long, acute, extended forward 
to the level of the oce'1. 

Fore trochanter with a single small spine below. Fore femora 
(Fig. 5, 6) with four spines in the outer row and seven in the inner one, 
the inner row consisting of three very small spines on the basal part, 
followed by two longer ones (one-half to three-fourths as long as the 
thickness of the femur) on the middle portion, and two much longer 
ones on the apical part which are one-half longer than the thickness of 
the femur and are more or less hooked at their tips. First and second 
spines of the outer row shorter than the third and fourth, these last 
subequal in length to the distal spines of the inner row, all these spines 
of the outer row standing in alignment with a series of minute spinules 
extending from the proximal spine to the apex of the femur, with one 
distinctly larger spinule opposite the distal spine of the inner row 
Fore tibiae with three long spines on the inner side, the outer side 
unarmed; preapical prominence low, subtnangular, distant by about 
its own length from the apex of the tibia 

Hemelytra almost attaining the base of the terminal sinus of the 
abdomen; discoidal cell of the corium closed, nearly three times as 
long as wide (155:55). Last abdominal segment narrowed apically, the 
lateral margins lightly sinuate; terminal sinus (Fig. 7) narrow, deep, 
its length as seen from above twice its posterior width between the 
tips of the apical processes 

Holotype, o&: HONDURAS, Guaimas District, Tela, 7-V-1923, at 
light (T. H. Hubbell), in the Museum of Zoology of the University of 
Michigan. 

In Barber’s key, previously referred to, this species runs out to 
the couplet with P. acuminata Barber and P. inobtrusa Barber, but i 
distinct from both of these by its smaller size, by the arrangement 
of the femoral spines on the front legs, and by the short terminal pro- 
cess of the first antennal segment which comprises only one-sixth of 





294 Annals Entomological Society of America (Vol. 47 


the total length of the segment. The femoral spines and the shape 
of the apical sinus of the male are quite different than in P. languida 
Stal 


Ctenotrachelus esuriens, n. sp 
(Figs. 8, 9 


Length, o&, 15.0-15.2 mm., 92, 15.5 mm.; width of pronotum 
1.50-1.65 mm 

Flavo-testaceous above and below; entire head and antennae, 
extreme tips of all tibiae, and last joint of hind tarsi brown. Hemely- 
tra, exposed terminal dorsal segments of the abdomen, thoracic pleura, 
and fore and middle legs faintly mottled with pale fuscous; outer 
apical angles of connexival segments with a small black dot. Proster- 
num with three longitudinal pale fuscous lines; mesosternum rather 
broadly infuscated along the middle line; metasternum and venter 
with a narrow black median line attaining the apex of the last ventral 
segment, the venter also with faint fuscous markings which tend to 
form two or three longitudinal streaks on either side.. 

Head as long as the posterior width of the pronotum (160:160, 
holotype) and three-fifth longer than its own width across the eyes 
(160:100); anteocular length to tip of antenniferous tubercles half 
the postocular length (29:58), the latter measured on the mid-dorsal 
line because of the curvature of the lateral margins behind the eyes. 
Eyes less than twice as long as wide (44:25) when seen from above, 
the interocular width twice that of either eye. Ocelli about two and 
one-half times as far from each other as from the eyes (33:13), their 
anterior edges very nearly on a line drawn between the posterior mar- 
gins of the eyes. Jugae slender, subparallel, their length measured 
from the base of the tylus less than the width of an eye (20:25), the 
tylus depressed between them, its base scarcely wider than either 
juga. Lengths of antennal segments I-IV =98:129:31:55, the first 
segment distinctly thickened on its apical half. Lengths of rostral 
segments I-III =79:46:36, the first segment not reaching the middle 
of the eye. Ventral surface of the head between the eyes with a row 
of three simple setigerous spines on each side of the middle line; ventro- 
lateral margin of the head with four larger simple setigerous spines 
behind the eye 

Median length of the pronotum more than twice its posterior 
width (375:160), the anterior margin semicircularly excavated so 
that the greatest length is slightly greater than that on the middle 
line (386:375), the basal margin nearly transverse, feebly emarginated 
at the middle, scarcely sinuate at either side; anterior width of pronotum 
less than half its posterior width (75:160). Anterior lobe twice as 
long as the posterior one, the lobes not sharply separated but marked 
off from one another by a curved transverse smooth line which joins 
the narrow smooth median line of the anterior lobe with a more or 
less parallel line of similar nature at either side; humeral angles rounded, 
not prominent; lateral margins nearly straight, not spinose; sides of 
the prothorax, as seen from above, with many short, sub-appressed 
curved hairs, most conspicuous toward the front; prothorax broadened 
anteroventrally (visible from above) to a width of 1.25 mm. across 
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the front acetabula, the anterior margins of these acetabula with three 
or four setigerous tubercles. 

Front femora almost four and one-half times as long (measured 
on the ventral edge) as they are thick (288:65), with numerous small 
teeth in two irregular rows beneath; fore tibiae nearly as long as the 
femora (275:288), the spongy fossa deeply V-shaped, three times as 
long as wide and about one-seventh as long as the tibia; lengths of 
the segments of the front tarsi (measured on the ventral edge) 16:19:25 
Fore trochanters with one or two evident spines near the apex 

Outer margins of the connexivum finely serrate with small, evenly 
spaced, setigerous tubercles throughout their length, this series of 
tubercles continuing onto the inner margins of the terminal lobes of 
the last segment in both sexes, more conspicuously so in the male 
Terminal lobes of the male (Fig. 8) triangular, subacutely rounded at 
the tips, the inner margins straight, oblique, the sinus very narrowly 
rounded anteriorly. Terminal lobes of the female short, rounded at 
the tips, the median sinus almost semicircularly concave in front; 
apical dorsal margin of the genital segment lightly convex at the cen- 
ter and very slightly concavely sinuate toward either side; apical margin 
of the ventral genital segment visible from above except at the very 
center, very slightly concave, bearing four conspicuous setigerous 
tubercles (Fig. 9). 

Holotype o, allotype 9, and one paratype @: COLOMBIA, Dept 
Magdalena, Aracataca, 17—XII-1925 (Fred W. Walker), taken at 
porch light together with several othegmstenopodine species. Holotype 
and allotype in the University of Michigan Museum, paratype in my 
collection. 

In Barber’s key to this genus (1930, Ent. Amer. 10:200) C. esuriens 
n. sp. runs out to C. macilentus Stal, with which it seems closely allied 
It is a smaller form, with the pronotum more elongate than in Stal’s 
species where it is only twice as long as wide; also, in C. esuriens the 
third segment of the front tarsi is much shorter than the first and 
second segments combined and the ventral abdominal segments have 
no trace of a longitudinal carina. 

Dr. Izzard has very kindly compared this species with the type of 
C. longicollis (Walker), a species known to Barber only from the in- 
adequate original description and therefore omitted from his key 
Dr. Izzard writes me that C. esuriens is “longer and narrower than 
Walker’s longicollis, the sculpturation of the pronotum is entirely 
different, and in the Walker species the apical angles of the terminal 
segments are angularly acute whereas in these specimens they are 
rounded.” 


Diaditus nocturnus, n. sp 
Figs. 10-1] 


Length, &, 9.3-9.5 mm., 9, 9.7-10.2 mm. to tip of abdomen 
Width of pronotum 1.8-2.0 mm.; width across abdomen (9) 2.4 
3.2 mm., varying with the position of the connexivum in the individual 
specimens. 

Flavo-testaceous, the head, antennae (except sometimes the tip 
of the first segment) and rostrum black, the other parts of the body 
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marked with black or fuscous as follows: six long vittae on the pro- 
notum, more or less connected by curved transverse bands before 
the posterior margin, the median pair most conspicuous, confluent 
anteriorly and divergent behind, the outer pair quite variable in width, 
sometimes linear, sometimes occupying the outer field of the posterior 
lobe, also (rarely) an abbreviated, more or less obsolete vitta within 
the lateral margin of the posterior lobe, two vittae on the scutellum, 
a long streak on the clavus and a shorter one on the apical third of 
the basal median cell of the corium just before the vein separating it 
from the discoidal cell, a dot in the basal angle of the outer cell of the 
membrane and a large elongate spot toward its apex, this last spot quite 
variable in size and shape but always deeply angularly excised at its 
proximal end. Connexivum of males with a black submarginal spot 
on the second, third and seventh segments and with two such spots 
on the fourth, fifth and sixth segments; females with the connexivum 
more heavily infuscated, sometimes entirely fuscous except for nar- 
row yellowish bands on the incisures 

Jeneath testaceous, the pleura striped and mottled with fuscous, 
sometimes almost wholly brown, the venter with a distinct fuscous 
stripe about midway between the median line and the lateral margin, 
and sometimes (9?) with a second, more or less obsolete, narrower 
stripe adjacent to this one on the inner side, or (co) with only a black 
spot on the second ventral segment where the second stripe originates 
in the female. Connexival segments (of females especially) more or 
less infuscated below. Front “and middle legs stramineous to tes- 
taceous, the femora with a few fuscous spots on the anterior side and 
beneath, the tibiae with three fuscous rings, the first one subbasal, 
the second premedian, the third apical; tarsi testaceous, the extreme 
tips fuscous. Hind femora fuscous, pale at the base; middle fuscous 
band of the hind tibiae more or less obsolete and nearer the base of 
the tibia, the other bands narrower than on the tibiae of the front 
and middle legs; basal segment of hind tarsi and apex of the third 
segment infuscated 

Head, measured to tips of jugae, about two-thirds longer than 
its width across the eyes (males 171:105 to 188:110, female 175:103), 
somewhat longer than the pronotum (175:163 to 188:165). Anteocular 
margin to tip of antenniferous tubercle about twice as long as the 
postocular margin (males average 58:28, female 60:33); interocular 
space of male about one-half wider than either eye (48:31), of female 
twice as wide as an eye (50:25); ocelli located on the sides of a tumid 
elevation on the vertex, about three times as far from each other as 
from the eyes (20:6), their centers lying in front of a line drawn between 
the hind margins of the eyes. Jugae moderately stout (Fig. 10), sub- 
parallel and almost contiguous, their subacute tips slightly recurved 
upward and sometimes turned slightly inward, about one-sixth shorter 
than the anteocular margin (50:58), distinctly not attaining the middle 
of the first antennal segment in the male (38:95), almost doing so in 
the female (43:90). Lengths of antennal segments I-IV, o =95:138 
36:60, 9 =90:115:38:63; first and second segments with numerous 
short, curved scale-like hairs, the last two segments with sparse erect 
setae and rather thick oblique pubescence; second segment of the male 
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(but not of the female) with several rows of long suberect setae, these 
nearly twice as long as the thickness of the segment on its basal third, 
becoming shorter toward the apex. Lengths of rostral segments 
I-III = 69:38:25, the first joint nearly attaining the middle of the eyes 
Ventrolateral margins of the head with a single conspicuous setigerous 
spine at the posterior extremity; hind margins of the head above with 
the usual pair of posteriorly directed spines, and with a few setigerous 
tubercles laterad of these. 

Pronotum one-fifth wider than its median length (198:165), more than 
2.5 times as wide across the humeri as across the anterior angles (198:75), 
the latter commonly transversely truncate, rarely (one 9 ) raised as very 
short spines; humeral angles somewhat elevated, subacute in the male, 
more rounded in the female; anterior margin of the pronotum broadly 
and very shallowly (sometimes almost rectangularly) excavated over 
the median two-thirds of its width; hind margin transverse before the 
scutellum, suboblique and most lightly sinuate at either side. Anterior 
lobe one-sixth shorter than the posterior one (75:90), the latter with its 
forward part lightly depressed below the level of the anterior lobe 
Pronotal disk with a distinct longitudinal carina on either side of the 
median line, these carinae parallel on the anterior lobe and lightly 
divergent on the posterior lobe, extending forward as far as a broad 
transverse depression on the anterior fourth of the anterior lobe, the 
disk also with an abbreviated, less elevated carina parallel to the others 
on their outer side; median longitudinal sulcus most sharply defined 
on the posterior fourth of the anterior lobe. Scutellum mutilated in 
all specimens at hand, its apex produced as a horizontal spine whose 
length is at least 2.5 times its diameter. Anteroventral spines of 
prothorax short, acute. 

All femora and tibiae with longitudinal rows of short, stout, curved 
scale-like hairs, these becoming longer, straighter and more slender 
toward the tips of the tibiae, the hind tibia with a distinct row of longer 
setae below on the apical two-thirds. Hind femora slightly curved 
toward the base, their tips just reaching the apex of the abdomen (<) 
or reaching the middle of the last connexival segment (9). Abdominal 
margins finely granulate and set with very short, thick, curved hairs 

Male.—Venter with a distinct median carina from the second to the 
sixth segments inclusive, the seventh segment with two very low carinae 
diverging from the middle of the basal margin and evanescent at about 
the middle of the segment, enclosing a flattened triangular area which 
is finely transversely rugulose. Last abdominal segment narrowed 
posteriorly, its apical margin transversely truncate and narrowly, 
shallowly emarginate at the middle. Dorsal rim of the hypopygium 
(Fig. 11) expanded inwardly behind the middle so as to conceal the 
base of the claspers when seen from above, and rather thickly pilose 
at that point; claspers slender, almost uniformly thick, curved, most 
slightly expanded and with prostrate hairs at the tips. Fore tarsi 
distinctly three-jointed. Membrane reaching the apex of the abdomen 

Female.—Second antennal segment without long pilosity and 
relatively shorter than in the male, as noted above. Ventral carina 
obsolete except sometimes on the second and third segments, commonly 
replaced by a pale subcalloused median line Fifth and sixth segments 
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divided on the mid-ventral line by a long narrow cleft extending for- 
ward from the apex of the sixth segment at least to the basal third of 
the fifth segment, this cleft largely or wholly filled by the pale calloused 
line just described; fifth segment slightly shorter than the sixth, their 
combined length equal to the median length of the seventh segment, 
the latter somewhat produced backward at the middle and there pro- 
vided with sparse erect hairs, usually transversely rugulose on the 
apical part, the hind margin obtusely angulate as seen from below. 
Third and second segments of fore tarsi fused into one, their com- 
bined length on the ventral edge about one-half greater than that of 
the basal segment (30:19), the basal segment oblique at the tip, slightly 
produced distad under the insertion of the second segment, where it 
is very slightly swollen and provided with a tuft of six or eight setulae. 
Lateral margins of the first genital segment (as seen from above) 
nearly straight, the segment narrowed behind; second genital segment 
almost semicircular in outline in dorsal aspect. 

Holotype, @: COLOMBIA, Dept. Magdalena, Rio Frio, 15-V—-1926 
Allotype, 9, and paratypes, 1c’, 49, same Department, Aracataca, 
17-XII-1925. All these specimens were taken at light by the late 
Fred W. Walker. Holotype, allotype and three paratypes in the 
Museum of Zoology of the University of Michigan, two paratypes in 
my collection. 

Very closely allied to D. hirticornis Champion, but the second anten- 
nal segment (o”) of this species is only one-half longer than the first 
instead of twice as long, and is relatively even shorter in the female; 
also, the jugae are differently formed and the head is a little longer 
than the pronotum. 

Dr. Izzard kindly compared specimens of this species with the type 
of Diaditus hirticornis Champion, and has written me as follows: 
“As you remark, the head is relatively longer in your specimens but 
this is mainly due to the longer frontal spines (jugae) and the actual 
head is only very little longer. According to my measurements with 
the micrometer eyepiece (68 divisions equal one millimeter) they read 
thus:—Diaditus hirticornis Champ. (type), frontal spines (jugae) 32, 
length of head 98; Diaditus |nocturnus|, jugae 40, length of head 100. 
The jugal spines in your specimens are somewhat thicker and not di- 
varicate as in Champion’s type. The relative lengths of the antennal 
segments also differ:—-D. hirticornis, 45:90:24:25; D. |nocturnus], 
60:73:20:30. I agree with you that the pilosity of the second segment 
in the male appears to be a sexual character.’’ The antennal measure- 
ments given by Dr. Izzard for D. nocturnus are evidently those of the 


female. 


Diaditus latulus Barber 
Figs. 12-13 
The hemipterological work of my long-time friend H. G. Barber is 
generally characterized by painstaking accuracy. It is surprising, 
therefore, to find some statements in his description of this species 
(op. c., p. 221) that are incongruous in the genus, and some contra- 
dictions between his key (pp. 222-223) and the descriptions of 
individual species. The pronotal proportions of D. latulus (female?) 
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in the key are very widely at variance with those given for the male 
in the description, where the pronotum is erroneously said to be longer 
than wide, and in neither case do the proportions as given conform to 
the type specimens. Also, the head of D. annulipes Berg is wrongly 
described in the key as being one-third as wide as long, though in the 
description it is correctly stated to be one-third longer than wide 
As a matter of fact, the first couplet in the key is based on sexual char- 
acters, and serves only to separate the females of three species from the 
males of three other species. The male of D. latulus, with three dis- 
tinct segments in the front tarsi, runs out to D. annulipes, from which 
it can be distinguished by the more robust form, the less distinct carinae 
on the pronotum, etc. 

Through the courtesy of Dr. Henry Dietrich I have been able to 
examine the types of D. latulus, which are in the Cornell University 
collection, and the following notes are offered to clarify the incon- 
sistencies in the original description and to define some characters not 
mentioned there. Each of the three specimens in the type series 
bears a printed label reading ‘‘C. 5S. Reed San Juan’’, and under this a 
handwritten label ‘‘Argentine Republic (7)”’. 

As noted by Barber, the male paratype lacks head and prothorax 
The holotype now is without antennae, except for the basal segment 
of the left one. This segment was erroneously described by Barber as 
being less than half as long as the preocular margin—a condition which 
certainly does not occur in any species of Diaditus I have seen. | 
suspect that Barber’s statement ‘long pilose in the male, shortly 
setose in the female’’ probably refers to the second antennal segment 
instead of to the third and fourth, the clauses being transposed through 
a printer’s error, just as the word ‘‘male”’ in line 2 of page 222 is ob- 
viously an error for “female” 

Male.—Connexival segments, above and below, with a small fuscous 
preapical spot on the outer margin and a more elongate one before the 
middle, the latter not quite reaching the lateral margin 

Head (Fig. 12), measured from tips of jugae to tips of the dorsal 
“spines” of the hind margin, one-fourth longer than its width across 
the eyes (171:138) and almost one-eighth shorter than the pronotum 
(171:193); its length when measured only to the front edge of the median 
dorsal emargination of the hind margin not quite one-fifth greater than 
the transocular width (163:138). Anteocular margin about two- 
fifths longer than the postocular one (44:31) and a little shorter than 
the length of an eye (44:50); interocular space about one-half wider 
than either eye (79:51). First antennal segmient more than twice as 
long as the anteocular margin (95:44), other segments missing 
[“‘second segment in the male twice as long, in the male (sic) one-fifth 
longer than the basal one; third and fourth segments together as long 
as basal; long pilose in the male, shortly setose in the female’’ (Barber)| 
Jugae rather stout, about as long as an eye, connate for about the basal 
fourth and closely approximated for most of the remainder of their 
length, with about half their total length lying beyond the tips of the 
antenniferous tubercles, their apices bluntly rounded. Hind margin 
of the head with two or three setigerous tubercles toward the sides; 
dorsal spines at either side of the median emargination obsolete, pro- 
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vided with some setigerous tubercles. Pronotum nearly one-half 
wider than long (283:193); anterior angles with a small conical spine 
directed outward and forward; humeral angles with a minute tooth 
directed backward and slightly outward; posterolateral margins most 
lightly sinuate. Anteroventral angles of the prothorax, as seen from 
the side, about as prominent as the anterodorsal angles of the pronotum. 

Venter distinctly carinate on segments 2 to 6 inclusive; seventh 
segment with two low divergent carinae bounding a triangular flattened 
basal area as described above for D. nocturnus. Dorsal rim of the hy- 
popygium (Fig. 13) not expanded inwardly above the bases of the 
claspers and not pilose at that point. Claspers thick at the base, 
thinnest somewhat beyond the middle, then rather abruptly thickened 
to the apex which is feebly bilobed and bears numerous fine prostrate 
hairs on the dorsal side, the antero-ventral side subshining and heavily 
infuscated toward the tip. Fore tarsi normal, distinctly three-jointed, 
first segment oblique at the apex, third segment much the longest, all 
three segments of uniform thickness. 

Female.— Head, from tips of jugae to tips of dorsal spines of the 
hind margin, two-fifths longer than its width across the eyes (178:125) 
and one-ninth shorter than the pronotum; if measured to the front 
edge of the median posterior emargination, one-third longer than wide 
(163:125) and about one-sixth shorter than the pronotum. Ante- 
ocular margin about one-half longer than the postocular margin 
(54:37), the latter very nearly as long as an eye; interocular space 
twice as wide as either eye (63:31). Jugae attaining the basal third 
of the first antennal segment, which is distinctly decurved toward the 
tip and is almost four times as long as thick; lengths of antennal seg- 
ments I-IV =88:111:36:61. Pronotum one-fourth wider than long 
(250:200); humeral angles rounded, not denticulate, not at all prominent. 

Venter lightly carinate on segments 2 to 5 inclusive, the fifth seg- 
ment with an obsolete median notch on its apical margin; sixth segment 
as long as the fifth, narrowly cleft for its entire length on the mid- 
ventral line; seventh segment as long as the fifth and sixth together 
(198:200), with a median narrow flattened shining area extending 
from the base beyond the middle of the segment, apical third of the 
segment with sparse, short, scale-like, suberect hairs. Third segment 
of front tarsi fused with the second segment, the latter narrower at its 
base than the strongly oblique apical face of the first segment which 
projects freely for a short distance below and beyond the insertion of 
the second segment 

Ground color of the connexival segments a little darker than in the 
male, but the markings essentially similar, all the spots reaching the 
lateral margins 


TULANE STUDIES IN ZOOLOGY 

A notice of this publication was given in the March, 1954, ANNALS, p. 106. 
Vol. 1, no. 10, is devoted to an article, ‘‘The butterflies and skippers of Louisiana,’’ 
by Edward Nelson Lambremont.—M. T. J 





NOTES ON THE BIONOMICS OF SIX SPECIES 
OF APION 


(Curculionidae, Coleoptera)! 


DONALD M. TUTTLE”®’ 


Departmer t of Entomology, University of Illinois, Urbana, Ilin 


This paper represents a part of an extended study made in 1949 
1951 on the bionomics of Curculionidae found associated with plants 
in East Central Illinois in Champaign County. Six species of the 
genus A pion are treated particularly in reference to their association 
with the host plants. 

All of the species of Apion are strikingly similar in appearance. 
They are rather small in size, measuring only 1.5-3.0 mm. in length 
Most of our species are uniform black in color, although a few are 
brownish, and all are slender-bodied. Sexes can usually be dis- 
tinguished by the length of the proboscis, that of the male being shorter 
and with deeper sculpturing than that of the female. The tip of the 
abdomen is noticeably deflexed in case of the male, and more or less 
retracted in the female. 

Many species of this genus confine themselves to the seeds of 
legumes. However, a few species inhabit the stems of Compositae 
as does Apion melanarium. In general, the pattern of the life history 
of the majority of the species coincides very closely. 


Apion impunctistriatum Sm. 


The feeding habits of the adults of all the species investigated were 
essentially the same. Primarily the leaves of plants are attacked 
Small circular holes are gouged out of the leaves, and apparently 
there is no choice between the upper and lower surfaces. Eventually 
the leaves portray a shot-hole appearance. Many adults congregate 
on the same leaf at one time. Occasionally individuals were detected 
feeding on the stems but this is not common. Adults have been ob- 
served in the blossoms of piants feeding on pollen. Specimens were 
sometimes collected on various trees or other plants above or near 
the host plants. 

There is a remarkable diversity in the feeding habits of the larvae 
among the species. The majority develop in or on the seeds of legumes, 
some feed on the leaves and stems of plants causing galls, while others 

1Contribution from the Department of Entomology, University of Illinoi 
Urbana, Illinois. This paper is part of a thesis submitted in partial fulfillment of 
the requirements for the degree of Doctor of Philosophy in Entomology 

The author wishes to express his gratitude to Dr. W. V. Balduf for many 
helpful suggestions throughout this work 

At present research Entomologist at the University of Arizona, Tucson, 
Arizona. 
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are responsible for knots on roots, and still others tunnel in the pithy 
tems of herbaceous plants 

Our meager knowledge concerning the biology of A pion is dispersed 
through literature. An attempt is made below to bring this infor- 
mation together with additional notes for the species which follow. 

This species ranges from Ontario and western Pennsylvania to 
Michigan and Texas (Blat hley and Leng, 1916). According to Fall 
(1898), it occurs in western Pennsylvania, Ohio, Illinois and Texas. 
It is common at Urbana, Muncie and Charleston, Illinois and probably 
occurs throughout Illinois on the giant ragweed. Blatchley and 
Leng (1916) write that A. impunctistriatum has been taken in Stueben 
and Crawford counties, Indiana. Although scarce, they suspected 
it occurred throughout Indiana. Specimens have also been reported 
from Texas by Pierce (1916) 

The giant ragweed, Ambrosia trifida, is the only host plant associ- 
ated with this small weevil in Illinois. Pierce (1916) states he found 
it breeding in the stems of Heterotheca and Ambrosia in Texas. Both 
of these plants belong to the family Compositae. 

More than two hundred specimens of A. impunclistriatum were 
collected from May 17 to June 15 in Illinois, by the author. It seems 
likely this species may occur over a more extensive period of time. 
Blatchley and Leng (1916) report adults being taken from May 13 
to June 25 in Indiana and during February and March at Arlington, 
New Jersey 


Apion melanarium Gerst 

This species was abundant at Mayview and Muncie, Illinois and 
Franklin, Union, Greene, Macoupin and St. Clair counties in the 
southern part of the state. Blatchley and Leng (1916) did not find it 
in Indiana but they believed it undoubtedly occurred there since the 
range extends from Canada and New England to Iowa, south to Florida 
and Texas. It occurs in Michigan and New Jersey according to labeled 
specimens obtained by the author from R. R. Dreisbach of Midland, 
Michigan 

All stages of development were dissected from the stems of Bidens 
frondosa and Bidens cernua. Both of these plants grow either in water 
or at least very moist situations. Apparently no plant host records 
have been previously reported for this species. 

Adults were taken from July 11 to September 30 both on and in 
Bidens cernua. Specimens were collected on the leaves of Bidens 
frondosa on August 18, 1951 and others dissected from the stems during 
September. Those adults taken in July were probably overwintering 
individuals of the previous year. Numerous exit holes in the stems 
of these plants during the latter part of August would indicate that 
adults present at that time were newly developed and that there is 
but a single generation each year. 

Like other species of A pion, the adults of this species feed on the 
leaves of the host plant. The damage is noticeable by the shot-hole 
appearance of the leaves. Small irregular holes are eaten through 
the leaves in much the same manner that flea bettles feed. 

Mating was frequently observed during July on the leaves of the 


host plants 
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The manner of oviposition was scrutinized on several occasions 
for this species during the latter part of July. The female moved 
up and down the stems searching for suitable sites to lay eggs. When 
the desired location was found, she inserted her proboscis into the 
stem for nearly its entire length by shewing through the plant fibers 
This process required 6 to 8 minutes after which she turned about, 
extended the terminal segments of the abdomen into the opening and 
laid an egg. In some cases the female walked away after depositing 
the egg, while in others she faced the cavity and pushed the egg fur- 
ther down with the beak and brought some of the plant fibers in place 
over the top of the opening. 

Usually three to five larvae were located at any one place along the 
inside of the stem. The entire length of the stems, which average 
two feet in length, were found to be inhabited except, toward the tip 
and near the ground level. It appears that the female lays more 
than one egg into each stem puncture or that the egg punctures are 
very close together. As many as forty individuals in various stages 
‘of development have been dissected from a single stem. The tunnels 
of the larvae have but little frass in them and are 1.5 inches or less in 
length. Since larvae require such a small portion of the plant for 
development, high population densities in the stems are understand- 
able. Mature larvae are elongate, pale yellow in color and measure 
3.0 to 3.5 mm. long. 

Pupation takes place at the upper end of the tunnel and generally 
very close to the outside of the stem. The pupae are white, fragile, 
and measure 3.0 mm. in length. Records of development taken from 
rearings in petri dishes indicate that the pupal period lasts 7 to 11 
days during September. 

Four specimens of parasites sent to the National Museum were 
identified as Habrocytus sp. by A. B. Gahan. A number of A pion 
larvae dissected from the stems of Bidens frondosa were being attacked 
by this external hymenopterous parasite. Sections of stems contain- 
ing the weevil and parasite larvae were placed in petri dishes provided 
with moist paper toweling. Four adults of the parasite were reared 
out. Small larvae of the parasite measuring 1.5 mm. long were found 
near the larvae of the weevil. This seems to indicate that the female 
parasite places an egg in the tunnel quite near the host where the egg 
hatches in a matter of hours. The larvae of the parasite actually 
doubled in length each day for a period of three days. At the end of 
this time nothing except the cuticle and head capsule of the weevil 
larva remained. The parasitic larva leaves the scene of its feeding 
and finds a suitable resting place not far away. Here it becomes 
quiescent for a few hours before molting to the pupal stage No 
cocoon is constructed. The newly transformed pupa is whitish in 
color but the following day becomes a dark bluish-black. These 
pupae are broadly depressed and two-thirds as: broad as long. After 
10 to 14 days of development in the pupal stage, the adult emerges 


Apion griseum Sm 


A pion griseum ranges from Quebec and New York to Florida and 
westward to Colorado and Arizona (Blatchley and Leng, 1916). In 
Illinois, it was collected wherever the wild bean, Strophostyles 
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leiosperma occurred. Other states in which it occurs, according to 
Blatchley and Leng, are: Indiana, New York, Florida, Georgia and 
Virginia. Wickham (1922) states it is a pest of beans and does more 
damage than the Mexican bean beetle around Mexico City. 

In Illinois, pods of Strophostyles leiosperma were usually always 
inhabited with Apion. Pierce (1908) gives Phaseolus perennis 
(Polystachyus) as a host while Chittenden (1908) includes P. retusus, 
P. wrightii, P. polystachyus and Strophostyles pauciflorus as host plants 
In his work in Georgia, Bissel (1938) reports this species infesting 
P. polystachyus. While working in Mexico on the Mexican bean 
beetle, Wickham (1922) made some observations on A. griseumon 
“snap beans” 

This species was taken in Union, Greene, Macoupin, Franklin and 
St Clair counties of southern Illinois from July 12 to October Ist. On 
the latter date specimens were dissected from infested seed pods col- 
lected at Benton, Illinois. Blatchley and Leng (1916) report its 
occurrence from April 12 to August 4 in Indiana. In Virginia, Chit- 
tenden (1908) collected numerous infested seed pods on April 22. 
This insect hibernates as adults in the pods from which they escape in 
May and June. 

Like most of the other species of Apion, Chittenden (1908) found 
the adults of griseum feeding upon the leaves, eating out as many as 
20 to 60 holes per small leaves. Adults were observed feeding on the 
leaves of the wild bean, during July and August in Illinois. 

The adult either emerges from its pupal case into the lumen of the 
bean pod or it may remain in the case through the winter. Apparently, 
the adults depend on the pods breaking open for their escape. Wic k- 
ham (1922) describes the adults as emerging through an irregular 
opening which is broken out at the rear of the cell. In view of the fact 
that beetles overwinter in pods, there seems to be a danger of spread- 
ing the insect by roe infested pods (Wickham, 1922). On No- 
vember 10, 1936 Bissell (1938) collected two quarts of infested pods of 
Phaseolus polystachyus from which 569 weevils emerged, without any 
parasites. 

There may be one to three larvae in the seeds of pods which are 
infested. All of the beans in a pod, however, are not necessarily 
infested. The work of the larvae causes discoloration of the pods, and 
tissues in such a condition break down readily under humid condi- 
tions. Wickham (1922) found the larvae either in the seed or feeding 
on the surface of it. Larvae become mature in the fall, and the seeds, 
upon which they have fed extensively, shrivel up and die. 

During September, pupal cases are formed by the larva within the 
seeds. Excrement is utilized in the construction of the case, giving it 
a brownish appearance. Several pupae were dissected from wild bean 
pods collected in Crawford County, Illinois, on September 1, 1951. 

Pierce (1908) records the chalcid, Cataloccus incertus Ashm. as 
having been reared from larvae of the weevil. In 1937, Bissell (1938) 
reared 11 specimens of Catolaccus sp. (Zatropis) from pods of P. poly- 
stachyus. During November 1951, both species of the above parasites 
were reared from Strophostyles leiosperma by the author. Pods from 
which the parasites emerged were obtained near Benton, Illinois, on 
October 12, 1951 
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Apion rostrum Say 


According to Blatchley and Leng (1916), A. rostrum ranges from 
New Hampshire to Florida and westward to Wisconsin and Texas 
Specimens were taken by the author in 1950 near Mahomet, Illinois, 
and in 1951 specimens were collected in the following counties in 
southern Illinois: Macoupin, Christian, Franklin, Greene, St. Clair, 
Madison, Randolph, Washington and Clinton. In addition to Illinois 
Blatchley and Leng (1916) refer to records for New Hampshire, Florida, 
Texas, Indiana, Wisconsin and New York. 

Adults were found in the seed pods of Baptisia leucantha, wild 
indigo, near Mahomet, Illinois, and Christian, Greene, Macoupin, 
Franklin, Madison and Clinton counties in southern Illinois. Le 
Conte and Horn (1876, 411) and Beutenmuller (1890) also reported 
it from the same species of plant. Pierce (1916) reported B. tinctoria 
as a host plant. Later Bissell (1940) found adults in pods of Baptisia 
tinctoria at Tifton, Georgia. 

This large species of Apion was found in the seed pods of wild 
indigo during the latter part of August and throughout September 
Some specimens were discovered in the herbarium of the University 
of Illinois among plant specimens taken in 1941 in Wisconsin. The 
latter plants were obtained in September, and the beetles present in 
the pods at the time were freed when the plants were pressed. It 
seems altogether possible that pupae might continue to develop under 
conditions of warmth and humidity in the herbarium. Blatchley and 
Leng (1916) report A. rostrum occuring in Indiana, June 18 to October 2 
Only one adult was found in each pod by Bissell (1940) on June 22 

The adults were feeding on the leaves of the wild indigo when 
specimens were collected during August in Illinois. 

Nothing is known other than the fact established by Bissell (1940) 
that two-thirds of the seeds in infested pods had been consumed by 
larvae. 

A single specimen of a small hymenopterous parasite, Cerambycobius 
cyaniceps Ashm., Encyrtidae, has been reported (Pierce, 1912) 


Apion segnipes Say 


According to Blatchley and Leng (1916), this species ranges from 
New England and Ontario to Florida, Kansas and Texas. Fall (1898) 
writes that it is distributed in Massachusetts, District of Columbia, 
Missouri, Florida, Texas and Kansas. At Havana, Illinois 30 speci- 
mens were obtained by sweeping goat’s-rue. In 1894 Webster reported 
various stages of A. segnipes which were found near Toledo, Ohio, 
by J. S. Hine. 

Specimens collected in 195) were swept from goat’s-rue, Tephrosia 
(Cracca) virginiana. They inhabit the seed of these plants which are 
especially abundant in the sandy area of Havana, Illinois. Goat’s- 
rue appears to be the favorite host plant of this weevil, according to 
Say (1862), Webster (1894), Pierce (1907) and Blatchley and Leng 
(1916). In his book entitled American Entomology, Say (1862) wrote, 
“T found this species abundant in the seeds of Astragalus’. Another 
record is that of Pierce (1907) who states this weevil occurred on 
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Quercus at Handley, Texas. Quercus is usually common in sand area 
and Tephrosia is frequently found growing near the oaks. Therefore, 
it is quite probable A. segnipes is only transitory on oak. Specimens 
taken on black oak in Illinois were considered transitory since de- 
velopment or feeding were never detected 

Specimens of A. segnipes were obtained on two successive field 
trips made to Havana, Illinois, July 12 and July 19, 1951. Blatchley 
and Leng (1916) found it frequent in Indiana from May 9 to August 8 
Other occurrences they mention are July in Lakehurst, New Jersey, 
June in Clayton, Georgia and April 3 to November 9 at Dunedin, 
Florida. Webster (1894) wrote that J. S. Hine discovered pupae and 
adults in the pods of Tephrosia on September 14 and obtained adults 
as late as October 5th at Toledo, Ohio 

On July 12, 1952 a few mating pairs were observed on the flowers 
of goat’s-rue at Havana, Illinois. No pods could be found at this time 

J S. Hine, as reported by Webster (1894), collected pupae on 
September 14 at Toledo, Ohio. Pupae were also taken from ripening 
pods of goat’s-rue by Blatchley (Blatchley and Leng, 1916). 


Apion longirostre Oliv 


According to Junk and Schenkling (1910), this species is native to 
Europe. They give its distribution as southeastern Europe, middle 
Europe, and southern Europe, Algier, Syria, Turkey, Bulgaria and 
Persia. No published data for the distribution of this species in the 
United States are available. The specimens collected in Illinois by 
the author in 1951 were first to be reported from that state, according 
to Miss Rose Warner of the Division of Insect Detection and Identi- 
fication in Washington, D. C. 

The hollyhock, Althaea rosea, is the only host plant known for this 
weevil. On July 4, 1951 adults were collected on unopened flower 
buds at Urbana, Illinois. A few eggs and small larvae were dissected 
from some of the flower buds. Wagner (1909) states he took A. 
longirostre in great numbers from the seeds of Althaea rosea in Hungary 
The hollyhock is a garden flower and was probably introduced into 
this country, from Europe or China. It is native of the latter country 

Specimens were first collected on July 4 from a few escaped holly- 
hock plants along the roadside near Mayview, Illinois. Other speci- 
mens were taken through the summer, and on August 20 adults began 
emerging from materials which had been collected July 4 and placed 
in cages for study According to this, the winter is passed in the 
adult stage, but adults may be taken also in any other month of the 
year. Wagner (1909) states he took a great number from seeds of 
the hollyhock on August 3. These hollyhocks were growing in a 
famous garden in Hungary 

Nourishment is taken by both the male and female from the un- 
opened buds of hollyhocks. Apparently, they chew through the 
calyx and feed upon the petals and other parts 

Mating was first observed on July 4 and other incidences were 
recorded through the first part of August. 

Oviposition was witnessed on several occasions both in the field 
and in the laboratory. The prominently long proboscis of the female 
is inserted into the flower bud up to the eyes. At the bottom of these 
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punctures, which reach into the receptacle, a single egg was found or 
sometimes none. Many of the punctures on the buds are shallow, 
which would seem to indicate they were feeding punctures or that the 
female was disturbed during egg-laying. There is an apparent need 
for a long proboscis in this association of weevil and plant because the 
sepals and bracts of the flower buds are thick and also quite setaceous 
The setae of the bud are of a glandular nature. 

The eggs are pale yellow, subspherical, and measure 0.3 mm. by 
0.5mm. They adhere readily to the tissue of the plant due to a sticky 
fluid covering them at time of deposition. 

The eyes and the mandibles of the developing larvae are visible 
through the chorion twenty-four to forty-eight hours prior to hatching 
and the movement of the mandibles a few hours before the chorion 1s 
ruptured. Undoubtedly, it is the mandibles which are responsible for 
the rupturing of the chorion. Dissections of flower buds from July 4 
to 10 produced small white larvae of the first and second instars from 
the upper part of the receptacle. Dissections on August 20 revealed 
that the larvae entered the seeds, and that many had pupated and a 
few had reached the adult stage. Externally, no evidence of damage 
to the carpel could be detected. Therefore, it appears likely that the 
larvae were probably newly hatched when they entered the developing 
ovules. Only one larva was found per seed and it consumed the entire 
contents leaving considerable frass within. According to the ob- 
servations, larval development extends over a four to six week period 

Pupae were dissected from hollyhock seeds on August 20 and 30, 
1951. They were white in color, somewhat depressed, and measured 
3.0 to 3.5 mm. in length. 
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Reliable data on differential hemocyte counts (hemograms) obtained 
daily from the same individual insects would be very desirable in- 
formation for the evaluation of results of various experimental studies 
on these cells. The possibility that such data could be obtained by 
the use of phase microscopy on unfixed, wet coverslip preparations 
of hemolymph was the motive of the present study. The object of 
the study was fourfold: (1) to determine the criteria for recognition 
of the various kinds of hemocytes in wet preparations examined by 
phase microscopy; (2) to evaluate the reliability of hemograms taken 
by this method as compared to preparations made from heat-fixed 
larvae; (3) to compare the total numbers of hemocytes available with- 
out heat fixing with those following this procedure; and (4) to determine 
whether or not continued bleedings of individual insects would result 
n marked variations in the hemograms. 


MATERIALS AND METHODS 


Healthy mealworm larvae (Tenebrio molitor L.) measuring 25 to 


30 millimeters in length were selected from a vigorous colony, They 
were manually held in a U-shaped position and a fine blade was used 
to puncture the ventral abdominal wall. A small drop (varying 
from about 0.001 to 0.005 ml.) of hemolymph exuding from the punc- 
ture was placed on a slide and spread or held under a coverslip previously 
edged with petrolatum. This is essentially the technique used by 
Grégoire and Florkin (1950) in their study on hemolymph coagulation. 
For differential counting the preparation was examined under oil 
immersion at ca. 1455 diameters with a phase microscope (N. A. 1.25; 
dark M phase objective ; 15 x ocular). 

Under the oil phase, oenocytoids, plasmatocytes, and cystocytes 
(described in a previous paper (Jones, 1950) ) can be easily and clearly 
recognized. Since speed and ease of counting was desired, no attempt 
was made to count prohemocytoids, smooth contour chromophili 
cells, or spheroidocytes separately, and they were, therefore, included 
with the plasmatocytes in differential counts. Since cells in wet, 
unfixed hemolymph preparations tend to proceed to degeneration, 


degenerating cells were not counted. Phase contrast was also used 
for differential counts from wet preparations of heat-fixed larvae 
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By using the above simplified version of a more complex classi- 
fication (Jones, 1950), 200 or more cells can be counted differentially 
in about 5 minutes after withdrawal of a given hemolymph sample 

Total hemocyte counts were made as described by Jones and Tauber 
(1951) from unfixed and then heat-fixed larvae, each individual count 
being the average of cells in 4 square mm. in each chamber of a Neubauer 
hemocytometer. 

Larvae which were subjected to repeated hemorrhages were starved 
throughout the experiment in clean, numbered beakers. They sus- 
tained themselves under these conditions very well and appeared 
normal in appearance and behavior. 


RESULTS 
1. The appearance of unfixed hemocytes with the phase microscope 


With phase contrast, oenocytoids have very smooth, homogeneous, 
unvacuolated cytoplasm. Their slightly excentric, ovoid, or round 
nucleus is sometimes hard to focus clearly, for oenocytoids appear to 
be distinctly thicker than other kinds of hemocytes (Plate I, figs 
7 and 8). The nucleus is surrounded by an ill-defined network-like 
zone of extremely fine granular material (Plate I, fig. 7). Oenocytoids 
do not possess vesicles or droplets of any kind. They do not develop 
lamellar extensions but retain their original shape, although occasion- 
ally coverslip pressure may cause slight deformations in their outline 

Most plasmatocytes as seen with the phase microscope in wet 
spread preparations of unfixed hemolymph retract their spindle ends 
rapidly and then, characteristically, send out few to many, more or 
less extensive lamellar, hyaloplasmic extensions (filaments, spikes, 
or lobes) (Plate I, figs. 1 to 3). These extensions are sometimes re- 
ferred to as ‘“‘pseudopodia’’, but it has long been known that they do 
not serve for locomotion of cells on glass surfaces (Cuénot, 1891) 
Nuclei in plasmatocytes are relatively large, round or ovoid, centrally 
located, not always sharply delineated, and appear to lack nucleoli 
Occasionally, it is difficult to distinguish between a spread-out plasmato- 
cyte (Plate I, fig. 4) and an oenocytoid (Plate I, figs. 7 and 8), but 
this is true also in fixed, stained films. The cytoplasm of plasmato- 
cytes generally contains only very fine, round granules of uniform size 
(less than 0.5 microns), but sometimes has large granules (droplets?) 
of somewhat more than 1 micron in diameter scattered in it. In 
newly molted larvae and in pupae the cytoplasm of a few plasmatocytes 
becomes densely filled with large granules. These inclusions may 
be very large and are characteristically larger than those in cystocytes 
These granular plasmatocytes were classified in an earlier paper as 
cystocytes (Jones, 1950), but since they have been found to develop 
lamellae and to have nuclei like typical plasmatocytes, they seem 
more properly grouped with the latter. 

In unfixed hemolymph, cystocytes are readily distinguished from 
plasmatocytes when examined with the phase microscope. Their 
sharply outlined, round nucleus is generally smaller than that of plas- 
matocytes (see fig. 1). The chromatin has a very characteristic arrang- 
ment like that of a cartwheel, being especially thick at the rim of thi 
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nucleus (Plate I, figs. 5 and 6). The cytoplasm is very clear and bright 
(hyaline) and contains a variable number of distinct, round, generally 
uniform granules (‘‘cysts’’) about 0.5 microns in diameter, and occasion- 
ally has fine threads (mitochrondria). These inclusions, unlike those 
in plasmatocytes, undergo intense Brownian movements in unfixed 
drops and films. The granular inclusions are sometimes extruded 
as shown in figure 5 at a and then become involved in a delicate plasmal 
network. Most unfixed cystocytes as seen with the phase microscope 
are not densely filled with granules. However, in heat-fixed wet 
films cystocytes generally have many granules which tend to densely 
fill the cytoplasmic envelope. 

Unfixed cystocytes, unlike plasmatocytes, never develop fine, 
thin lamellae but instead tend to form “‘blisters’’ as shown in figure 5b. 
Blister formation frequently occurred without the development of 
plasmal clouds or “coagulation islands’, especially when the wet 
preparations were very thin. However, “coagulation islands’’ rapidly 
formed about cystocytes in hanging drops and thick films. In larvae 
that are about to molt or pupate, hemolymph coagulation seems 
greatly accelerated. In thick drops of unfixed hemolymph, cystocytes 
do not appear to settle out as rapidly as plasmatocytes and this oc- 
currence can lead to grossly inaccurate differential counts if they are 
made only at the upper surface of such drops. 

The cystocytes of the mealworm are referred to by Grégoire and 
Florkin (1950) and by Grégoire (1951) as “large hyaline hemocytes”’ 
or as “coagulocytes’’. Morphologically, mealworm cystocytes appear 


to be somewhat comparable to the spheroidocytes described by Arnold 
(1952) in Ephestia. However, in the mealworm, their inclusions are 
not vacuolar formations, do not contain large amounts of lipid, and 
in heat-fixed, stained films are never colorless. This, in addition to 
the fact that mealworm cystocytes are not phagocytic (Jones, un- 
published observations), suggests that mealworm cystocytes are not 
comparable to spheroidocytes of Prodenia described by Yeager (1945). 


2. Hemograms on unfixed spread preparations 
A series of differential counts were made from single preparations 
of hemolymph from 100 unfixed mealworm larvae. Accurate counts 
from these were made from less than one to more than 20 minutes 
after withdrawal of a given sample. The mean hemogram from these 


100 larvae shows 0.60 percent oenocytoids (S.E. 0.01), 55.9 percent 
plasmatocytes (S.E. 1.6), and 43.5 percent cystocytes (S.E. 1.5) /?. 

A comparison of these data with those previously reported on 
stained films of heat-fixed mealworm larvae of the same sizes (Jones, 
1950) showed (1) less variability in counts from unfixed larvae (e.g., 
in 90 percent of the unfixed preparations plasmatocytes varied from 
11 to 75 percent, whereas in 90 percent of the heat-fixed stained films 
these cells varied from 22 to 64 percent); and (2) the plasmatocyte /cysto- 
cyte ratio (P/C) in unfixed preparations differ significantly from those 

“The standard errors are based on an average of 200 cells counted per wet 


spread preparation. They include variations between animals, variations from 
count to count within an animal, and basic binomial variation. 
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All photomicrographs taken at the same magnification (ca. 1455  )from 


unfixed wet spread preparations of larval hemolymph. Time after withdrawal did 


not exceed ten minutes. 

Fic. 1. Three plasmatocytes and one cystocyte. Note the differences in 
cell sizes, nuclear sizes, and cell shape between the plasmatocytes (Pl) and the 
cystocyte (Cy). Fic.2. Plasmatocyte showing extensive lamellar extension 
Fic. 3. Another plasmatocyte showing typical lamellae. Fic. 4. Degenerating 
plasmatocyte showing enlargement of the nucleus and broad lobed hyaloplasmi 
region surrounding the disintegrating granular cytoplasmic region. FIG. 5 
typical cystocyte showing the excentric nucleus, bleb formation at b, and 
extruded granule (or “cyst’’ at a Fic. 6 Another cystocyte howing the 
accumulation of granules (‘‘cysts’') in the hyaline cytoplasmic envelope Fic. 7 
A large oenocytoid showing the ill-defined network of granules in the cytoplasm 
Note the absence of large vesicles and droplet Fic. 8. A typical oenocytoid 
Note the thickness of this and the preceding cell. 
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unfixed material was 1.28, that of 


3. Comparison of hemograms of wet spread preparations 

from unfixed and then heat-fixed larvae 
heat-fixation altered the hemograms of normal 
larvae, unfixed and then heat-fixed larvae. Wet 
hemolymph preparations from them were examined with the phase 
the implified classification employed for both types 


definitely reduced the ease of dis- 
types ot 


To T¢ 1 whe ther 


1 
“\ counts were made on 


microscope and 
of preparations. Heat fixation 


tinguishing between plasmatocytes and cystocytes. Both 


I y 


TABLE I 


HEMOGRAMS FROM UNFIXED AND THEN HEAT-FIXED MEALWORM LARVAI 


HEMOCYTE CLASSES 


[TREATMENT 
Mitotic fig 


0.05 


0.15 


TABLE I] 


ro Count AMONG PLASMATOCYTES IN HEMOLYMPH 


VARIATION FROM COUNT 
PREPARATIONS FROM UNFIXED AND THEN HEAT-FIXED LARVAI 


UNFIXED HEAT-FIXED Ratio 


ol 


mean 


De gree ot Mean quare Degree: ol Mean square quare 
freedom* freedom* 
19 19 1.69 
7 : 10 2.65 
1] 2.4 1] 8 2 2.31 
iriability 


tilable to estimate count to count vi 


*Number of duplicate count 


cells were variably filled with granules, the hyaline character of the 


cystocytes was partially obscured, and the very characteristic cart- 
wheel-like nucleus of the cystocyte was completely obscured. Never- 
theless, hemograms from unfixed drops were closely comparable to 
those after heating fixing the same larvae. (Table I). 

The variation in the counts, whether based on unfixed 
fixed specimens, from one count to the next from a given preparation 
is a measure of the reproducibility of the particular method of pre- 
paration Analyses of variance were made from three different sets 
of larvae where duplicate counts were made from each on first unfixed 


or heat- 


and then heat-fixed preparations 





1954| Jones: Mealworm IHemocytes 


Variance among duplicate counts from unfixed larvae was con- 
sistently less and in total significantly less than the variance among 
counts from hemolymph taken from these same larvae after heat- 
fixing. (Table II). This variance was not the result of greater 
difficulties in differentiating between plasmatocytes and cystocytes 
in the heat-fixed specimens 

It was noticed that the total number of cells available in the pre- 
parations from unfixed larvae was qualitatively significantly less than 
after heat-fixation. It was also observed that only m« taphase Ss were 
present in drops from unfixed larvae but that metaphases, anaphases, 


and telophases occurred in hemolymph trom these same larvae after 


heat-fixing. /? 

— ’ 

,. Comparison of total hemocyte counts from unfixed and then 
heat-fixed larvae 


The mean total hemocyte count from 10 unfixed mealworm larvae 
was 19,600 (S.E. 2000). When these same larvae were heat-fixed 
(within 30 seconds after obtaining unfixed samples) and total count: 


TABLE III 


MEAN HEMOGRAMS FROM 5 MEALWORM LARVAE, EACH SUBJECTED TO 12 
HEMORRHAGES 


Days after ocytoid 
hemorrhage 


Mean 1-16 day 


made on their hemolymph, a mean total hemocyte count of 41,700 
(S.E. 6,700) was obtained. It is, therefore, clear that many h« mocytes 
are held back in unfixed larvae when they are sampled for total count: 
presumably as a result of non-specific adhesion to tissues. This ad 
hesion does not, however, affect differential hemocyte counts in normal 
larvae but might well do so in larvae subjected to various abnormal 
stresses. Whether heat fixation preserves the number of hemocytes 
circulating at the moment of fixing or whether heat drives previously 


aThe propha e stage could not be accurately ident 


preparation 
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non-circulating hemocytes off from tissue surfaces is an important 
and critical question that merits further study 


». LHemograms from larvae subjected to multiple small hemorrhages 


Data in Table II] show hemograms were not drastically altered by 
mall hemorrhages over a period of 16 days. There was a 


temporary drop in the percentage of plasmatocytes after the first 


hemorrhage Its significance was not, however, determined. None 
of the larvae became bac terially infected Towards the end of the 
experimental period available hemolymph appeared to be reduced 
The finding that the hemocyte picture of the mealworm is not greatly 
nged by hemorrhages is in agreement with an earlier report by 
nd Tauber (1952) where a single hemorrhage was shown to 

f 


m either the total or differential counts in heat-fixed 


SUMMARY 


1. The principal kinds of hemocytes of the mealworm (oenocytoids, 
plasmatocytes, and cysto ytes) are described and figured as they 
appear with phase microscopy in wet spread preparations of unfixed 
hemolymph. The following conclusions apply specifically and strictly 
to normal mealworm larva 

2 Reliable differential counts of hemoc ytes Can be made for 
about 20 minutes after withdrawal of unfixed hemolymph samples 

3. Mean differential counts from 100 fixed larvae showed 0.6 
percent oenocytoids, 56 percent plasmatocytes, and 43 percent cysto- 
cytes 

!. With phase contrast microscopy and the use of wet spread 
preparations, hemograms from unfixed larvae were directly compared 
with those obtained after heat-fixing these same individuals. No 
significant differences were found in the mean percentages of the three 
principal kinds of hemocytes 

5. Variance among duplicate hemograms from unfixed hemo- 
lymph was, however, significantly less than those from heat-fixed 
larvae 

6. Fewer mitotic figures were observed in unfixed than in heat- 
fixed preparations from the same larvae. Only metaphases were 
observed in unfixed hemolymph while metaphases, anaphases and 
telophases were seen in hemolymph from heat-fixed larvae. 

7. The total number of hemocytes from unfixed larvae is signi- 
ficantly less than after heat-fixation. Approximately 20,000 cells 
mm* are held back in living larvae presumably through adhesion to 
tissue surlaces 

8. Hemograms from 5 larvae were not drastically modified by a 
series of 12 hemorrhages over a period of 16 days 
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THE COMSTOCKS OF CORNELL: JOHN HENRY COMSTOCK AND ANNA 
BOTSFORD COMSTOCK. AN AUTOBIOGRAPHY BY ANNA BOTS 
FORD COMSTOCK. Edited by GLENN W. HArrick and RuBpy GREEN 
SMITH. Pp. 286, illus. Comstock Publishing Associate Cornell Uni 
versity Press, Ithaca, N. Y. 1953. 

Frequently one is disappointed in a book after reading the publisher's adver 
tising, but in this case the Cornell University Press has been, if anything, too 
modest All entomologists, students of nature, and Cornellians, should feel 
indebted to the editors for bringing this volume to the publi In spite of her own 
illness, and during the sad years when Professor Comstock was completely) 
incapacitated, Mrs. Comstock dictated the manuscript which is now published 
23 years after her death. 

This is the life story of two hard working people , dedicated to science and to 
the teac hing of the subjects they loved. One feels, throughout the book, that in 
spite of their long hours of work they always found time to enjoy life and their 
many friends. We learn of Henry’s lonely boyhood and his interesting fostet 
parents, Captain Lewis and Rebecca Turner; of his youth as a sailor on the Great 
Lakes and his ambition to get an education; and of his final arrival at Cornell 
University in its second year, and his share in its early history We also read of 
Mrs. Comstock’s more happy childhood and her entrance into the teaching profe 
sion and into Cornell We read of their meeting and marriage and of Comstock’ 
pioneer work in federal entomology with Riley and Howard. From there he 
returned to Cornell where he founded the Department of Pntomology and Inverte 
brate Zoology. Then, as Mrs. Comstock writes, ‘‘Our writing was the thread on 
which our days were strung, despite a thousand interfering activities,’ and both 
produced a eries of books over the year Mrs. Comstox k became an expert wood 
engraver in order to illustrate the first volume, ‘‘An Introduction to Entomology 
published in 1888. Culmination of Comstock's writing was another book of the 

ime title but far greater scope, published in 1925. While John Henry Comstock 
was writing books and teaching entomology, Mrs. Comstock was developing 
nature study in the schools of New York State, founding the first department in the 
ubject in any university or college, and preparing the ‘‘Handbook of Nature 

Study.’’ The Comstocks also went to Stanford University al winters and 

took several trip abroad 

John Henry Comstock had a profound influence on entomolog 
to a considerable extent throughout the world as a result of 
many students that went from Cornell to teach entomology 
Mrs. Comstock was equally important in her field, and her textbook of 


tudy is still being used in schools throughout the country, ha 


editions by 1948. This book about the Comstocks is charmingly written, 
wealth of fascinating detail concerning their interesting, interwoven live 

many younger entomologists and teachers of nature study who know of them only 
through their books will find this a splendid means of getting accqjuainted with the 
Comstocks, their careers, and their associate The editing is excellently done 
with well chosen and not too many footnotes, and the book is very attractive 
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A REVIEW OF THE NORTH AMERICAN SPECIES 
BELONGING TO THE GENUS HYDROTAEA 
ROBINEAU-DESVOIDY 


(Diptera, Muscidae) 


HUCKETT 
Riverhead, N. Y 


This contribution concerning the anthomyian fauna of the new 
world deals with the occurrence of twenty-four species of the genus 
Hydrotaea Robineau-Desvoidy in North America, including two that 
are apparently new to science. Of this number fifteen are known to 
be present in both the nearctic and palaearctic regions, namely, i 
meteorica, pilitibia, armipes, militaris, tuberculata, scambus, bima- 
culata, occulta, basdeni, nidicola, pilipes, ringdahli, dentipes, bispinosa, 
palaestrica; one, acuta, is recorded by Stein (1911)! from North and 
South America; and one, houghi, is known to occur in both North 
America and the Hawaiian Islands (Bryan 1934). Thus there re- 
main in the genus only seven species that may be considered restricted 
in their known distribution to North America, namely, H. cristata, 
unis pinosa, lasiophthalma, cressoni, succedens, and the two undescribed 
forms 

Staeger (1845) and Schiodte (1857) have cited the occurrence of 
the European species H. irritans (Fallén) in Greenland, but in the 
light of Lundbeck’s (1898) critical remarks and in the absence of ad- 
ditional or corroborative data I have refrained from including this 
species in the foregoing series. Van der Wulp (1896) has recorded 
H. dentipes (Fabricius) from Mexico and Costa Rica, but after examin- 
ing his specimens in the collections of the British Museum I have come 
to the conclusion that the name was misapplied to the species under 
consideration 

Almost from the time of its inception the genus Hydrotaea has 
been reserved for a group of species belonging to the subfamily 
Phaoniinae, in which all males have a concavity on preapical region 
of ventral surface of fore femur. Adjoining the depression there are 
invariably one or two pronglike processes or marginal callosities 
In commenting on the possible function of this notable feature both 
Stein (1903) and Aldrich (1916) have suggested that its primary pur- 
pose may be of a prehensile nature, as for assuring the male a firmer 
grasp of the feniale when seeking copulation. Stein has gone even 
further in regarding the entire fore legs as adapted for the seizure and 
retention of prey 

In contrast to males the females appear to have no striking char- 
acter wherewith their generic status may be recognized. Their com- 


Numbers in parenthesis refer to the literature cited in the synonymy under 
the genus Hydrotaea (p. 320), or under the various individual species, as indicated 
by the vear of publicat Oo! 
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mon affinities are suggested by the presence of the following combination 
of characters In both sexes there are always present four pairs ol 
postsutural dorsocentral bristles on the thorax, the lower calyptral 
scale is slightly but distinctly protruded beyond margin of the upper, 
the eyes extend considerably ventrad so as to constrict the cheeks to 

t} 


linear dimensions, the costal thorns are minute. In addition the fe 


male has well formed cruciate bristles on interfrontalia, the anterior 
pair of paraorbital bristles is proclinate, the marginal bristles of the 
abdomen are weakly developed, the fore tibia lacks a median poster- 
oventral bristle except in bimaculata and cressoni, in which case tl 
fifth abdominal tergum is devoid of slender discal bristles, as ; 

sent in other species. 

More recently Malloch? has established the monobasic genu 
Neohydrotaea, which simulates Hydrotaea in that the male of the geno 
type, N. hirtipes, possesses a shallow depression on apical region of 
ventral surface of fore femur. The species may however be differentiat- 
ed readily from the nearctic forms of Hydrotaea by the presence of 


by the longish 


three pairs of postsutural dorsocentral bristles and 


prealar bristle. 

Several of the species belonging to the genus Hydrotaea fall rather 
readily into smaller natural groupings owing to their particular habitus 
Thus the species dentipes, cristata, houghi, bispinosa, palaestrica, and 
the European forms H. similis Meade and H. cyrtoneurina (Zetterstedt), 
may be delimited by the following characters: Veins Mj,.2 slightly 
curved on approaching wing margin, thereby restricting the opening 
to Cell R.5, the declivity dorsad of mesothoracic spiracle is invaded by 
mesopleural setulae, in males the mid femur has additional coarse 
bristles proximad on anterior surface and the m-cu cross vein is in- 
variably oblique, in females both fore and mid tibiae have a median 
bristle on anterodorsal surface. 

The species bimaculata and cressoni are distinctive in that they 
have only one pair of intraalar bristles (posterior pair), and in the 
female the fore tibia has a median posteroventral bristle and fifth 
abdominal tergum is devoid of slender discal bristles. In addition 
the male abdomen has expansive contrastingly dark markings on 
terga 3 and 4, the eyes and upper border of hypopleura cephaiad of 
metathoracic spiracle have hairs, more distinctly so in the male than 
in female. 

The species scambus and the European forms H. irritans (Fallén), 
pandellei Stein, curvipes (Fallén), pellucens Portschinsky, borussica 
Stein, are closely allied as indicated by the slender legs of the male, 
and by the striking individual character of the chaetotaxy thereon 
The species occulta, basdeni and acuta may likewise be grouped to 
gether on the basis of a common kinship as expressed by the armature 
and bristling of the legs in the male; in both sexes the presutural acrosti 
al bristles are well developed, as is the case in the dentipes group, and in 
the female the sternopleura and adjoining areas of mesopleura and 
hypopleura, the ocellar triangle and that portion of parafacials at 
base of antennae, all are extensively polished. 


*Malloch, J. R. 1928. New and little-known calyptrate diptera from New 


England. Psyche, 31 (5): 202 
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The remaining species may not be so clearly associated with one 
another or with any of the above groups, but among them are forms 
which in one or both sexes exhibit unique characters that may lead 
to their ready recognition, e.g., militaris, armipes, tuberculata, meteorica, 
ringdahli, lasiophthalma, unispinosa, nidicola. These distinctive char- 
acters are furnished in the keys that follow, and are discussed further 
in the paragraphs devoted to the specific treatment of the various 


species 


HABITS OF THE SPECIES 


The habits of many of the species belonging to the genus are partial- 
ly known, mainly on account of field observations and due to the 
investigations of those interested in the réle that flies may play in the 
spread of disease and as a cause of discomfort to man and beast. The 
biology of the larvae of the common European species dentipes has 
been extensively studied by both Portschinsky*® and Keilin (1917). 

Several authors have reported on the flight habits of various species, 
observed in the course of field excursions. Adults and particularly 
the males of scambus, occulta, armipes, ciliata, and of the European 
forms irritans, borussica, curvipes, velutina, cyrtoneurina, are described 

possessing the characteristic hovering, soaring, or dancing move- 
ments typical of many species of Fannia. Such convolutions are 
seen to be commonly enacted in woodland glades or under the shade 
of trees (Stein 1903, Ringdahl 1925, Karl 1928)‘. 

Adults and particularly the females of meteorica, scambus, and 
Kuropean species velutina, curvipes, pandellet, pellucens, borussica, 
frequently be an annoyance to man and beast when met with 

ir favorite breeding grounds under favourable atmospheric 
condition In such circumstances the flies are known habitually 
and persistently to return to the intruder in their attempts to feed on 
the secretions of the skin, especially such as may be found in the re- 
gions of the eyes, nostrils and lips of the mouth (Linné 1758, Zetter- 
stedt 1845, Stein 1903, Séguy 1923, Ringdahl 1925, Karl 1928)*. 

The breeding labits of dentipes are known to occur in a great va- 
riety of media, including manure from chiefly animal or vegetable 
decomposition and from the faeces of humans or domestic animals 
(Zetterstedt 1845, Schiner 1862, Keilin 1917, Séguy 1923, Karl 
1928)*°.%7, The species has also been bred from ensilage (lucerne) by 
Thomsen and Hammer’ and from decomposing meat by Portschinsky’*. 


Portschinsk) aa 191] HH ydrotaea dentipes Fabr Sa biologie et la des 
es de celles de Musca domestica L Publication Entomological 


lar 
Dept. of Land Administr. and Agriculture. Vol. 9 no. 5, 30 p 


tructior par ‘ 
Bureau, Ru 
In Russian] 

‘Collin, J. E. 1930. Some new or little-known Anthomyidae (Diptera) 
captured in the New Forest in August, 1930. Ent. Month. Mag., 66: 226-227. 

‘Bouché, P. F 1834 Naturgeschichte der Insekten, besonders in hinsicht 
ihrer ersten sustande als Larven und Puppen. p. 84-85 

6Portscl insky, IA 1910 Rec herches biologiques sur le Slomoxys calcitrans 
L., et biologie comparée des mouches coprophages. Publications Entomological 
Bureau, Russian Dept. of Land Administr. and Agriculture. Vol. 8 no. 8 90 p., 
In Russiar 

7Thomsen, M. and O. Hammer. 1936. The breeding media of some common 

Bull. Ent. Res., 27 (4): 580-581 
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The species meteorica is recorded as breeding in both decomposing 
vegetation and in the droppings of cows and other herbivores (Schiner 
1862, Taschenberg 1880, Séguy 1923). 

The species armipes and irritans have been bred solely from manure 
or the faeces of domestic animals, notably from that of cattle and 
horses (Zetterstedt 1845, Schiner 1862, Séguy 1923, Karl 1928)*.®?:5 
Ringdahl (1925) has observed that adults of pilitibia may usually be 
found near the droppings of animals 

The species dentipes (= houghi Mall.) is reported by Howard (1900) 
to breed in human faeces. An adult of metatarsata was also observed 
during the course of investigations to alight on similar media 

Adults of acuta, as recorded herein, were collected in Nevada by 
A. J. Basinger, who noted that the flies had evidently been attracted 
“to rancid chicken guts’: the type specimens of H. dissimilis Aldrich, 
the same species in my opinion as acuta Stein, were reared by J. F 
Illingworth from a dead cat at Upland, California (Aldrich 1926) 

Adults of ciliata Fabr. are recorded by Perris’ as having been bred 
from larvae that had evidently fed on vegetable mold or compost 

Related to the scavengerlike habits of the foregoing are those of 
two additional species that have been bred from the nests of birds, 
and of a third known only by its puparium; one species that has been 
reared from nests of squirrels, and yet another that has been bred 


from immature specimens found in the burrow of a badger 

The species nidicola Malloch was reared from the nest of a robin, 
Turdus migratorius, found at Ithaca, New York (Dobroscky 1925, 
Malloch 1925), and from a rook’s nest, Corvus frugilegus, found in 


England (Basden 1934). The same species, in my opinion, having 
the same name, was reared from the nest of a sparrow hawk, Accipiter 
nisus, found at Htickeswagen in the Rhineland (Karl 1928), and was 
recorded also as occurring in the nests of the Steppe -buzzard, Buteo 
vulpinus intermedius Menzb. and Honey-buzzard, Pernis apivorus L., 
found respectively at Saltvik and Finnstrém in Finland (Tiensuu 1935) 
The species basdeni was bred from an owl's nest found near Bix, Oxford 
shire (Collin 1939), and the same species is herein recorded from the 
United States, reared from the nest of a starling, Sturnus vulgaris L., 
found at Bell, Maryland, by W. L. McAtee. The puparium of prob- 
ably a species of Hydrotaea was found in the nest of the crested fly 
catcher, Myiarchus crinitus, in the same vicinity”. 

The species ringdahli was reared from nests of squirrels collected 
in the Swedish district of Narke (Jansson 1919), and the European 
species cyrtoneurina (Zett.) has been bred from the immature stages 
found in the burrow of a badger"! 


‘Howard, L.O. 1901. On some diptera bred from cow-manure 
33: 44 

’Perris, E 1877. Rectifications et additions a me promenade ent 
ques Ann. Soc. ent. France, 46: 386 

l\McAtee, W. L. and J. R. Malloch. 1927. Notes on i inhabitants « 
bird house Descriptions of a new genus and three new species of Diptera 
Proc. Ent. Soc. Washington, 29 (4): 87-93 

'Faleoz, L. 1921. Matériaux pour l'étude de la faune pholéophil Ire 
note: Diptéres, avec la description d’une espéce nouvelle de Sphaerocera Latr., 
Bull. Soc. ent. France, p 137-142 
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In addition there are on record the early unconfirmed reports of 
Sparrman”* and Josep! % both of whom believed that the larvae of 
meteorica were a contributing factor in cases involving intestinal 
myiasis in human Undoubtedly Sparrman’s report was the basis 
for Zetterstedt’s (1845) later comment pertaining to meteorica, ‘larvae 
ex intestinis hominum saepe provente,’ and the apparent incident 1s 
again referred to by Taschenberg (1880), Keilin (1917), Séguy (1923) 


| Joseph concluded that larvae of the same species were 


and Jam 


1 


testinal excreta of children, incidental to cases of infantile 


Genus Hydrotaea Robineau-Desvoidy 
Hydrotaea Robineau-De oidy, i830, Essai Myod.,p 509; Mac quart, 1835, Hist. Nat. 
Ins., 2: 302-307; Meigen, 1838, Syst. Beschr., 7: 324-326; Curtis, 1839, Brit. 
Ent., 16, no. 768; Westwood, 1840, Intr. Mod. Class. Ins. 2, Suppl. p. 142; 
Rondani, 1856, Dipt Ital Prodr., 1: 94 (Hydrothaea - Schiner, 1862, Faun 
Austr., 1: 613-617; Lioy, 1864, Atti. Inst. Venet. Scienz., 9 (ser. 3): 905; 
Rondani, 1866, Atti. Soc. Ital. Scienz., 9: 69, (Hydrotea) 1866; Rondani, 1877, 
Dipt. Ital., Prodr., 6: 7, (//ydrotea); Van der Wulp, 1896, Biol. Centr.-Amer., 
2: 323; Meade, 1897, Descr. List Brit. Anth., 1: 24-27; Coquillett, 1901, Jour 
New York Ent. Soc., 9: 138: Stein, 1903, Verh. zool.-bot. Ges. Wien, 53: 
285-337: Aldrich, 1905, Mise. Coll. Smithsn. Inst., 46: 534-535; Grimshaw, 
1905, Ent. Month. Mag., (ser. 2) 16: 239-247, 1906, (ser. 2) 17: 8-11, 72 
Wingate, 1906, Trar Nat. Hist. Soc. Northumberland, (new ser.) 2: 244, 
263-268; Stein, 1907, Kat. Palaark. Dipt., 3: 649-655; Williston, 1908, Man. 
N. A Dipt., ser. 3 p 334 1908; Coquillett, 1910, Proc. U. S. Nat. Mus 
37: 554; Ringdahl, 1912, Ent. Tidskr., 33 (3-4): 208-212; Stein, 1914, Arch. f 
Naturgesch., (1913) 79 A (8): 22-24; Stein, 1916, Arch. f. Naturgesch., (1915 
81 A (10): 71-75; Malloch, 1916, Bull. Brooklyn Ent. Soc., 11 (5): 108-111; 
Malloch, 1918, Bull. Brooklyn Ent. Soc., 13 (2): 30-33; Séguy, 1923, Faune de 
France, 6: 279-293; Malloch, 1924, Ann. Mag. Nat. Hist., (ser. 9) 14: 257; 
Ringdahl, 1925, Ent. Tidskr., 46 (1): 7-20; Karl, 1928, Tierwelt Deutschl., 
13 Pt. 3 
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p. 38-48; Curran, 1934, Man. N. A. Gen. Dipt., p. 398; Séguy, 1937, 

Insect., Fasc. 205 p. 302, 1937; Tiensuu, 1941, Enum. Insect. Fenn., 
6: 36-37; Kloet and Hincks, 1945, Check List Brit. Ins., 59: 421. 

Lasiop Me igen, 1838, p. p., > t. Beschr., 7: 324 
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Onodontha Rondani, 1856 Dipt Ital., Prodr., 1: 94; Rondani, 1866, Atti. Soc. Ital. 
Scienz., 9: 69, 81; Rondani, 1877, Dipt Ital., Prodr., 6: 7. 

Psiloptera Lioy, 1864, Atti Inst. Venet. Scienz., 9 (ser. 3): 906 

Microcera Lioy, 1864, Atti Inst. Venet. Scienz., 9 (ser. 3): 906 

Hydrotaea (Alloeonota) Schnabl and Dziedzicki, 1911, Abh. K. Leop.-Carol 
Deutsch. Akad. Naturforsch., 95 (2): 205 

Hydrotaea (Hydrotaea), Schnabl and Dziedzicki, 1911, Abh. K. Leop.-Carol 
Deutsch. Akad. Naturforsch., 95 (2): 206 

Hydrotaea (Onodontha), Schnabl and Dziedzicki, 1911, Abh. K. Leop.-Carol 
Deutsch. Akad. Naturforsch., 95 (2): 206 

Achaetina Malloxc h, LOLS, Proc Biol por Washington, 31: 67 

Alloeonota Séguy, 1937, Gen. Insect., Fasc. 205 p. 301; Tiensuu, 1941, Enum. Insect 


Fen 6: 37 


Genotype Musca meteorica Linnaeus, by designation of Curtis 
(1839) 
The genus Hydrotaea was erected by Robineau-Desvoidy in 1830 
for the reception of seventeen nominal species, three of which, in my 
*Sparrman, Andrea 1778. Om Flug-maskar, utdrefne ifran et 
Ofversigt af Kongl. Vetensk ip Akademier Forhandlingar p 65-7 
'8Joseph, Gustav 1887 Ueber Fliegen als Schadlinge und 
Menschen. Deutsche Medizinal-Zeitung, No. 64 p. 713-716 
'4James, M. T 1947. The flies that cause myiasis in man 
No. 631 U.S. Dept. Agr., p. 131 
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opinion, have been recognized as valid by subsequent authors, namely 
cinerea and velutina of Robineau-Desvoidy, meteorica (L The re- 
mainder comprise seven that have failed of confirmation since they 
were described, and seven that have been relegated to the synonymy 
or stand as species inqguirendae (Stein 1907). 

Curtis (1839) designated Musca meteorica L., the eleventh name 
in the original list, as the genotype of Hydrotaea. Westwood (1840) 
applied the same name for the genotype, but it seems doubtful to me 
that the same species was involved, since in a brief description West- 
wood mentions that the male possesses a strong spine on posterior 
femora, a character not indicative of meteorica. Coquillett (1910) 
followed Curtis in accepting metfeorica as the genotype, and he pro- 
ceeded to list.the genera Lasiops Meigen, Onodontha Rondani, Psiloptera 
and Microcera Lioy, as synonyms of Hydrotaea 

Rondani (1856) had earlier proposed the name Musca dentipes 
Fabricius for the genotype of Hydrotaea, and later (1866) recorded 
the species as identical with H. flavifacies Robineau-Desvoidy of the 
original series It may be noted that at this time Rondani had con- 
cluded that the species described by Macquart (1835) as meteorica 
was the same as Musca irritans Fallén. 

Karl (1928) and Kloet and Hincks (1945) have cited H. velutina 
Robineau-Desvoidy, the thirteenth name in the original series, as the 
genotype of Hydrotaea. 

According to subsequent literature dealing with palaearctic and 
nearctic forms of Hydrotaea it is apparent that there has been little 
change in the concept ol the genus since it was first introduced The 
slight changes proposed in the classification of the species may be 
briefly summarized as follows: Meigen in 1838 transferred the species 
occulta to the genus Lasiops, evidently in deference to the hairy eyes 
in the male sex of that species. Rondani (1856) in classifying the 
Italian Diptera proposed the genus Onodontha for those species of 
Hydrotaea having hairy eyes, mistakenly naming the genotype H 
floccosa Macquart, and including therein the species H. ciliata (Fabr.) 
and HH. cyrtoneurina (Zett.) at a later date (1866, 1877) Lioy (1864), 
in lealing with a reclassification of the European fauna, set apart the 
monobasic genus Psiloptera for the reception of irritans (Fall.) and 
proposed a new segregate, Microcera, for the inclusion of the nominal 
forms ciliata (Fabr.) and bimaculata (Meigen). Schnabl and Dzied- 
zicki (1911), making use of the structure of male copulatory appendages 
to determine the interrelationships of species within the genus, re- 
grouped the European forms into three subgenera, namely /ydrotaea 
Onodontha, retained for the reception of the single species occulta 
and a new segregate Alloeonota, which contained a medley of form 
including ciliata, irritans, armipes, militaris, and others. It seems to 
me doubtful from the results whether a correct interpretation was 
deduced from the structures revealed by the new technique. Malloch 
(1918) in studying the North American fauna proposed the genus 
Achaetina for the reception of ciliata (Fabr r de signated the genotype 
and for cressoni Malloch. The author separated the group from 
Hydrotaea by the absence of the anterior pair of intraalar bristles and 


by the presence of hairs on upper border of hypopleura cephalad of 
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metathoracic spiracle. Malloch considered the group congeneric 
15 
i 


with Microcera Lioy (1864), a name preoccupied by Meiger Séguy 
in 1937 raised Alloeonota to generic status, retaining the single species 
ciliala as the genotype, and placed Achaetina in synonymy: the group 
Onodontha was merged with Hydrotaea 

The first notable reference to the genus Hydrotaea in North America 
was made by Stein in 1898 when he recorded the occurrence of seven 
species from the United States, including one from Ontario, Canada 
Three of the species were described as new, namely unispinosa, meta- 
tarsata, acuta. In 1905 Aldrich in his catalogue of North American 
Diptera listed twelve nominal species in the genus, including the 
names of species recorded earlier by Staeger (1845), Walker (1849), 
Stein (1898) and Lundbeck (1898, 1900) 

Malloch in 1916 and 1918 provided short synopses of the genus, 
dealing successively with the males and females. Characters are 
given in each part for the recognition of the genus and keys are fur- 
nished to aid in the identification of the different species. The key 
to males covers thirteen species and that to females fourteen so named 

Stein (1919), in his treatment of the noneuropean species of 
Anthomyiidae belonging to the world fauna, cited six of the twenty- 
one species placed in Hydrotaea as occurring in North America. The 
species named are those recorded earlier by him (1898) from the United 
States, and include the nominal forms idyla and lata of Walker, de- 
scribed from the Hudson Bay region. Stein (1920), in his second 
contribution on the Anthomyiidae of North America, recorded the 
occurrence of the same seven species dealt with in his first paper, but 
not always by the same name. Thus the name militaris supplants 
that of impexa for the same species, tuberculata for metatarsata, and 
the species previously named dentipes is regarded as a new variety of 
Fabricius’ species, being given the appellation dentipes caerulescens 

Séguy (1937), in his monumental catalogue of the Muscidae of 
the world, included sixty-six nominal species in Hydrotaea, of which 
twenty-three are recorded as present 1n North America The species 
ciliata, to be found in the allied monobasic genus Alloeonota, is also 
thus denoted 

In this review there are recorded twenty-lour species ol HH ydrotaea 
occurring in North America, including two undescribed forms. Of 
this number only seven are regarded as exclusively indigenous to this 


continent 


KEY TO MALES OF NORTH AMERICAN HYDROTAEA 

Hind femur with a single or two contiguous spines on ventral surface 

Hind femur spineless on ventral surface 

Hind tibia with a stout spine near middle of ventral surface 

Hind tibia spineless, at most with one or more fine stiffish setae near middle 
of ventral surface, e.g., occulta 

Hind tibial spine simple, curved at tip; mid tibia with a median postero 
ventral bristle; hind femoral spine placed proximad of middle of ventral 
urface; hind femur and hind tibia notably bowed or curved scambus 

Hind tibial spine consisting of two or three coalescing parts and ending in 
two or three fine hairs; mid tibia with posteroventral bristle absent; hind 


\SMeigen, J. W 1803. Versuch einer neuen Gattungseintheilung der Euro- 
pal chen zweiflugli hen Insecter Lllige r’ Magazin, 2 Pp 259-281 
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femoral spine not placed proximad of middle of ventral surface; hind 
femur not bowed unispinosa 


Hind femur with spine or spines placed near middle of ventral surface 5 

Hind femur with spine or spines placed on prebasal region of ventral 
surface 

Hind femur with two contiguous ventral spines, anteroventral series of 
bristles extended to prebasal region; hind tibia with a posterodorsal 
bristle, anteroventral bristles not longer than posterodorsal; one int 


bristle (posterior); hypopleura with hairs on upper border ceyq 


‘ 


piracle; eyes hairy 
Hind femur with a singje ventral spine; anteroventral series of 
restricted to distal region; hind tibia lacking posterodorsal 
nd u | pol leura 


interoventral bristles notably long; eyes and upper hypo} 
bare armipes 
Mid femur with one or two plumelike upturned les at apex of dorsal 
urface; parafrontals not contiguous at middle of frons, shortest distance 
between eyes equal to that between posterior ocelli inclusive; mid tibia 
with one or two posterior bristle bimaculata 
Mid femur without apical dorsal bristles; parafacials contiguous at middle 
of frons; shortest distance between eyes le than that between posterior 
ocelli inclusive; mid tibia without posterior bristle cressoni 
Mid femur with a spine near middle of ventral surfa¢ spinifemorata 
Mid femur spineless near middle of ventral surfa: s 
Mid tibia with a slender bristlelike hair near apex of anterodorsal surface, 
that is about three quarters as long as mid metatarsus; upper border of 
hypopleura with a few hair ringdahli 
Mid tibia without such a long apical arterodorsal bristle; upper border of 
hypopleura hairless 9 
Knobs of halteres yellow or brownish 10 
Knobs of halteres black 1] 
Ventral aspect of mid tibia clothed with longish bristles on distal half; 
mid metatarsus with long sparse sensory hairs on antero- and postero 
ventral surfaces; parafrontals whitish pruinescent acuta 
Ventral aspect of mid tibia not clothed with slender bristles on distal half; 
mid metatarsus without slender sensory hairs on antero- and postero 
ventral surface ; parafrontal poli hed nidicola 
Presutural acrosticals fine and slender, setulose: mid tibia with a median 
anterodorsal bristle; hind tibia with two or more posterodorsal bristle 
ind with long bristles on antero- and posteroventral surfaces, that are 
much longer than diameter of tibia where situated; mid femur with a 
comblike series of short bristles on distal half of postero entral surface 
lasiophthalma 
Presutural acrostical bristles well developed; mid tibia without a medi: 
anterodorsal bristle; hind tibia with one posterodorsal bristle, and 
posteroventral bristles lacking or not longer than diameter of 


il 
+} 
LI 


where situated 
Eyes hairy; distal half of ventral surface of mid tibia with eral bristle 
hind tibia with a loose isolated cluster of setulae and ’ wo adjacent 
tiffish setae on ventral surface, the former situated a it two fifths the 
length of tibia from its apex occulta 
Eves bare; distal half of ventral surface of mid tibia bristleless; hind tibia 
uniformly densely setulose on distal half of ventral surface, terminating 
proximad in one or more stiffish setae basdeni 
Ventral aspect of mid femur with stout blunt spinose bristles on proximal 
half; basal bristles on posteroventral surface of fore femur blunted at 


t 
apex; presutural acrosticals slender, setulose 
Ventral aspect of mid femur without stout blunti 
half 
Wing membrane with a itch of minute hairs on under surface ne 
m-cu cross vein; mid tarsal segment 4 with a posterior fringe of fine hair 
hind femur with anteroventral bristles not longer than posteroventral; 
hind tibia bristleless on ventral or posteroventral surface militaris 


} 


] 


Wing membrane with no patch of hair 1 under surface near m 


f 
I 
vein; mid tarsal segment 4 fringeless; hind femur and hind tibia 
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4 


ive f long a tral bristles, th ir ger than the 
respective ] ‘ove! | bristl pilitibia 
Mid metatarsus wi hallow impression along greater part of antero 
ventral wit] olated series of six to eight erect preapical 
| ce; mid tibia with an extensive series of 
lender 1e€ \ all uated on posterior surface, and with an even 
eries of fine ere listal half of anterior surface; sternopleura 
vlO . devoid o tula itrad, Dt \ three or four coarse longi h 
entral bristles, curved caudad tuberculata 
Mid metatarsus n al in structure and vestiture... 16 
Fore femur with a margin: illositv on anteroventral surface which fit 
iinst anteroventral surf: of fore tibia when fore femur and fore tibia 
ped pecies, 6 to 7 mm 18 
ur unarmed on a oventral surface, ventral prongs or processe 
W e of fore tibia when femur and 
tibia are clasy gether, smaller species, 4 to 5 mm 17 
Fore femur with tv har il prongs; hind femur with a series of fine 
hort ist] i x il half of posteroventral surface; hind tibia with 
one ) W } interoventr il bristle , po terior or po teroventral 
terodorsal bristle short, situated near middle of tibia; 
bristle lender; calyptrae brownish tinged meteorica 
pronglike process; hind femur with posteroventral 
° with an extensive series of long slender bristle 
anteroventral st ind ventrad on distal half of posterior surface 
posterodorsal brist] ituated about one third or t 
of tibia from its ; <; presutural acrosticals bristle 


together; 
] TOT 
terior surtac t 


wo fifths length 
like; calyptrae 
depressa 
ae polished; mid femur lacking coarse bristle 
region; hind tibia with a series of six or more slender setae 
nteroventral surface, and with a few longish setae at 
posteroventral surface; vein M not more di 
an near wing margin; sternopleura and 
mesopleura largel hed pilipes 
Parafacials at base of antennae pruinescent; mid femur with coarse longist 
bristles on proximal half of anterior surface; hind tibia with two to four 
interoventral bristles, and without slender setae on posteroventral 
we; vein M.,,2 more distinctly curved than vein R.4,; near wing 
margin; sternopleura and mesopleura largely unpolished 
Hind tibia with a tuft or crest of coarse black setulae at apex of ventra 
urface 
Hind tibia not tufted at apex of ventral surface 
Eyes separated at narrowest width of frons by a distance about 
breadth of third antennal segment; mid tibia with one or moré 
dorsal bristles usually longer than posterodorsal bristles; mid coxa with 
erect stiffish bristles on caudal surface palaestrica 
ye eparated by slightly less than width of third antennal segment; 
mid tibia with or without anterodorsal bristles, if present not longer 
il bristles; mid coxa with bristles on caudal surface not 
tiffened 21 


t} n posterodor 


Mesonotum, viewed from behind, with distinct pale grayish pollen and 
four well defined vittae on presutural region; fore tibia with a coarse 


eries of longer setulae on distal third of posteroventral surface, equal 
in le ngth to api al poste roventral bri tle: fore femur with several blackish 
pinules near middle of ventral surface houghi 
Mesonotum bluish black or black, shiny, with faint trace of pollen and 
{ 


vittae: fore tibia without a series of longer etulae on distal third of 


posteroventral surface; fore femur without spinules near middle of 

ventral surface bispinosa 
Hind femur with an extensive series of fine posteroventral bristles; caudal 

urface of mid coxa with weak and slender bristle dentipes 
Hind femur bare on posteroventral surface; caudal surface of mid coxa 


with stiffish and coarsened bristles mesad cristata 
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KEY TO FEMALES OF NORTH AMERICAN HYDROT: 


Palpi, femora and tibiae yellow; abdomen partly yellowish basad. . .succedens 
Palpi, femora and tibiae black; abdomen entirely black 2 
One intraalar bristle (posterior) present; upper border of hypopleura 
cephalad of spiracle with several hairs; fifth abdominal tergum with 
uniformly short setulae on discal surface; fore tibia with a submedian 
posteroventral bristle 
Two or more intraalar bristles present; fifth abdominal tergum with also a 
few slender discal bristles; fore tibia without a submedian posteroventral 
bristle ° 
Anterior sternopleural bristle present; fifth abdominal tergum with trace of 
whitish pruinescence bimaculata 
Anterior sternopleural bristle absent or vestigial; fifth abdominal tergum 
entirely polished black cressoni 
Mid tibia with a median ventral to posteroventral bristle 5 
Mid tibia without median ventral to posteroventral bristle 6 
Mid tibia with ventral bristle usually situated slightly distad of middle of 
tibia; hind femur with posteroventral bristles; parafacial t base of 
antennae intensively polished, glossy militaris 
Mid tibia with ventral bristle usually situated slightly proximad of middle 
of tibia; hind femur without posteroventral bristles; parafacials at base 
of antennae thinly grayish pruinescent scambus 
Parafacials at base of antennae poli hed and glo y 17 
Parafacials at base of antennae grayish pruinescent, th oO in scambu 
not polished 7 
Presutural acrosticals bristlelike, comparable in development post 
utural caudal pair; mesopleural setulae encroaching on decl 
mesothoracic spiracle; vein M., curved cephalad near wing margin, 
thus narrowing opening to Cell R.;; hind tibia with a longish postero 
dorsal bristle 
Presutural acrosticals finer and weaker than postsutural caudal pair; 
mesopleural setulae not encroaching on declivity above mesothoraci 
piracle; vein M.442 not curved cephalad on approaching wing margin 
o as to reduce the opening to Cell R.; 11 
Mesonotum, scutellum and abdomen shining black, with little trace of 
pruinescence bispinosa 
Mesonotum and abdomen with distinct trace of grayish pruinescence 9 
Sternopleura with a well developed bristle immediately below and slightly 
caudad of the polished area; ocellar triangle largely pollinose, with at 
most only a trace of bare glossy chitin adjoining ocellar callosity; 
abdomen densely dull gray pruinescent; mid femur without weak bristle 
at base of anteroventral surface palaestrica 
Sternopleura lacking a well developed bristle immediately below and 
lightly caudad of the polished area; ocellar triangle partly or largely 
glossy and shining adjoining anterior half of ocellar callosity; abdomen 
parsely pruinescent; mid femur with a few weak bristles at base of antero 
ventral surface 10 
Mid femur with a series of weak posteroventral bristles extending to middle 
of femur; marginal bristles on caudal surface of mid coxa weak, not 
longer than posteroventral bristles of mid femur; hind femur usual] 
with a discernable series of longer setulae on proximal half of antero 
ventral surface... houghi 
Mid femur with a series of weak posteroventral bristles extending to middle 
of femur; marginal bristles on caudal surface of mid coxa weak, not 
longer than posteroventral bristles of mid femur; hind femur without a 
eries of longer setulae on proximal half of antroventral surface dentipes 
Mid femur with a few weak bristles restricted to basal region of postero 
ventral surface; inner mesal bristles on caudal surface of mid coxa longer 
and coarser developed; hind femur without a series of longer setulae on 
proximal half of anteroventral surface cristata 
Mid tibia with an anterodorsal bristle 12 
Mid tibia without an anterodorsal bristie 13 


Eyes distinctly haired; parafacials at narrowest dimension equal to three 


ibove 
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quarters breadth of third antennal segment; hind tibia with postero- 
dorsal bristle twice as long as median anterodorsal bristle. lasiophthalma 
yes bare; parafacials at narrowest dimension less than one third breadth 
of third antennal segment; hind tibia with posterodorsal bristle about as 
long as the adjacent anterodorsal bristle pilitibia 
Posterodorsal bristle of hind tibia twice as long as mid anterodorsal bristle; 
1 half costa largely setulose on lower surface; caudal pair of 
d directed forward Phaonia curvipes (Stein) 
not twice as long as mid anterodorsal 
argely bare on lower surface; caudal pair 
lender and directed outward 14 
oid of median posterodorsal and apical anterodorsal bristles 
armipes 
Hind tibia wit} least a median posterodorsal bristle 15 
Hind tibia with a slender apical posteroventral bristle; anteroventral 
bristles of hind femur tricted to distal half scambus 
Hind tibia without a 1 apical posteroventral bristle; proximal half 
of anteroventral surface of hind femur with at least a few fine short 
bristle 16 
Abdomen of grayish « , paler than legs: second abdominal sternum dull, 
unpolished meteorica 
Abdon en blac kisl . darker cast tnan browni h leg > econd abdominal 
ternum glo pilitibia 
yes extensively haired; parafacials at narrowest dimension equal to three 
quarters breadth of third antennal segment lasiophthalma 
‘ 


bare or very indistinctly haired; parafacials at narrowest dimension not 


equal to half breadth of third antennal segment 18 
Hind femur with one or two posteroventral bristles as long as height of 
femur where situated; hind tibia usually with two posterodorsal bristles 
militaris 
Hind femur without posteroventral bristles, or if present much shorter 
than height of femur where situated 19 
Mid tibia usually with an anterodorsal bristle; fifth abdominal tergum 
glossy, undulled 
Mid tibia without an anterodorsal bristle; fifth abdominal tergum not 
glossy, dulled 
Hind femur with a series of short weak bristles on proximal half of antero 
ventral surface, posteroventral surface with one or more setulose bristle 
presutural acrostical bristles fine and setulose, weaker than postsutural 
iudal pair spinifemorata 
Hind femur lacking bristles on proximal half of anteroventral surface, 
posteroventral urface bristleless; presutural acrostical bristlelike, 
comparable in development to postsutural caudal pair 21 
Hind tibia with a fine slender apical posteroventral bristle; hypopleur: 
with one or more hairs on upper border cephalad of spiracle. ringdahli 
Hind tibia lacking apical posteroventral bristle; hypopleura bare on upper 


border cephalad of spiracle 22 
Knobs of halteres yellowish to brownish nidicola 
Knobs of halteres black pilipes 
Presutural acrosticals bristlelike, comparable in strength to postsutural 
caudal pair; sternopleura and adjoining region of mesopleura and hypo 
pleura largely polished and glossy 24 
Presutural acrosticals weak, except occasionally the caudal pair, not as well 
developed as postsutural caudal pair; region of mesopleura and hypo 
pleura adjoining sternopleura dull, not polished 
Knobs of halteres yellow acuta 
Knobs of halteres black 25 
Parafrontals polished, glo depressa 
Parafrontals dull, unpolished 26 
Knees narrowly reddish tinged; eyes bare basdeni 
Knees concolorous with remainder of legs, blackish; eyes usually with trace 
of minute hairs on lower region occulta 
Hind tibia witl longish posterodorsal bristle, and with an oblique serie 


of matted black iridescent setulae across apex of posterior surface; hind 


27 
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femur with a series of five to six weak erect bristles on proximal half of 
anteroventral surface; sternopleura largely polished, setulose dorsal 
region remaining dull or lustreless ; ; ; tuberculata 
Hind tibia with a short posterodorsal bristle, and lacking a dense iridescent 
series of black setulae across apex of posterior surface; hind femur with 
anteroventral bristles restricted to distal half; sternopleura largely dull, 
unpolished except for anterior region; ocellar triangle dull unispinosa 


Hydrotaea depressa new species 


Male black; parafrontals, ocellar triangle, parafacials at base of 
antennae, all polished and glossy; mesonotum and scutellum black 
and shiny, unmarked; sternopleura and ventral region of mesopleura 
largely polished; abdomen subshining, lightly grayish-white pruines- 
cent, with a blackish dorsocentral vitta, becoming wider on basal 
segment; wings entirely hyaline, calyptrae whitish, knobs of halteres 
deep purple. 

Eyes bare, frons narrow, parafrontals contiguous, parafrontal 
bristles reaching to narrowest width of frons, a pair of fine paraorbital 
setulae adjacent ocellar triangle; antennae short, third segment about 
one and a half times as long as wide, parafacials linear. Thorax with 
two bristlelike pairs of presutural acrosticals, prealar bristle absent; 
abdomen with sides subparallel, depressed, about as long as thorax. 

Fore femoral callosity absent on anteroventral surface, and repre- 
sented by a slight swelling on posteroventral, on which are several 
short coarse erect bristles, for tibia shallowly sculptured on proximal 
half, bristleless except at apex; mid femur with an irregular series of 
four well developed bristles on proximal third of posteroventral sur- 
face, and with a series of six or seven slender, weaker bristles on proximal 
third of anterior surface, the series continued to apex of femur as 
numerous fine erect hairs, mid tibia without an anterodorsal bristle, 
with two posterior bristles; hind femur with five anteroventral bristles, 
restricted to distal half, posteroventral surface bristleless, hind tibia 
with a series of longish bristles on distal three fifths of anteroventral 
surface, the bristles gradually becoming shorter apicad, anterodorsal 
surface with an extensive series of fine slender bristles among which 
are two stronger on distal half, posterodorsal bristle long, posterior 
surface with a sparse series of five or six slender bristles on distal half, 
posteroventral surface with an extensive series of weaker, shorter 
bristles, with a slender apical bristle. Wings with m-cu cross vein 
upright, sinuous at middle. Length 5 mm. 

Female with frontal triangle, parafrontals and parafacials at base 
of antennae polished; abdomen with shining black reflections and 
trace of pruinescence; prealar bristle present, pleural sclerites extensive- 
ly polished; fore and mid tibiae bristled as in male, hind tibia with 
two or three anteroventral bristles, one anterodorsal, one longish 
posterodorsal. Otherwise similar to male except for sexual characters 

Holotype: &, Pinecrest, Tuolumne County, California, VIII.11.48 
(P. H. Arnaud Jr.) [Cal. Acad. Sci.]. Allotype: 2, Edmonton, Alberta, 
VII.16.24. [Cal. Acad. Sci.]. Paratype: o&, Craig’s Mountain, Nez 
Perce County, Idaho, VII.23.27 (J. M. Aldrich) [U. S. N. M.] 

The species depressa has the parafrontals, parafacials at base of 
antennae and frontal triangle polished, the presutural acrosticals 





We 
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femoral armature is reduced to a slight swelling on posteroventral 
surface, the hind tibia has extensive series of slender bristles on 
anteroventral, anterodorsal, posterior and posteroventral surfaces, 
the longest bristles being on anteroventral surface. The female runs 
down in the key with occulta and basdeni, but from these females it 
may be distinguished by the polished parafrontals. 


bristlelike. In the male the hind femur is spineless, and the fore 


Hydrotaea spinifemorata new species 

Male black; parafrontals and parafacials lightly pruinescent; 
thorax black and shiny, mesonotum unmarked; abdomen subshining, 
lightly grayish pruinescent, dorsocentral vitta indistinct, terga with 
dark caudal incisures, most evident on basal segment; wings yellowish- 
tinged basad, calyptral borders yellowish, knobs of halteres black 

Eyes bare; parafrontals contiguous and bristles restricted to anterior 
half, a pair of minute parafrontal setulae adjacent anterior ocellus, 
postocular setulae fine and slender; presutural acrosticals slender, 
prealar bristle absent, sternopleura partly dull and ventral bristles 
coarsely deve loped 

Fore femur deeply furrowed on ventral surface, with a small pointed 
process on posteroventral surface, and an expansive marginal callosity 
on anteroventral, borders and extremities whitish translucent, fore 
tibia with a setulose submedian anterodorsal bristle, and with slender 
setulae on distal half of ventral surface; mid femur with a spine at 
middle of ventral surface and a series of short blackish bristles on 
distal half of posteroventral surface, proximal half of posteroventral 
surface bare, mid tibia and tarsi missing; hind femur with two contigu- 
ous spines on proximal region of ventral surface, both of which are 
broken before reaching apex, posteroventral surface bristleless, antero- 
ventral bristles restricted to distal half of femur; hind tibia with a 
longish posterodorsal bristle, the anterodorsal surface with two bristles 
and a series of finer bristles on proximal half, anterior and antero- 
ventral surfaces with each a series of weaker bristles on distal half, 
ventral and posteroventral surfaces with fine slender setulae on distal 
third. Wings with m-cu cross veins suberect and distinctly sinuous 
at middle 

Female with parafrontals, parafacials at base of antennae and 
frontal triangle polished, interfrontalia purplish on anterior half; 
thorax and abdomen black and shining, unmarked and_ lacking 
pruinescence, fifth abdominal tergum glossy; prealar bristle present, 
presutural acrosticals setulose. Legs with normal bristling; fore 
tibia with a weak anterodorsal bristle, mid femur with weak bristles 
on posteroventral and proximal half of anteroventral surfaces, mid 
tibia with one anterodorsal and two or three posterior bristles, hind 
fernur with anteroventral series continued to basal region as short 
weak bristles, posteroventral surface bristleless, hind tibia with two or 
three anteroventral, one or two anterodorsal, and one _ longish 
posterodorsal bristle. Otherwise similar to male except for sexual 
characters 

Length 5.5 mm 


Holotype: o&, Camp 334, Alaska Eng. Comm., Alaska, VII.9.21 
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M. Aldrich) [U.S. N.M.]. Allotype: 9, Katmai, Alaska, VII.1917 

- Hine) (U.S. N TMI. Paratypes: 9, Agassiz, British Columbia, 

25 (R. Glendenning), 9, Vancouver, British Columbia, V.13.06 

V. Harvey), 9, Downie Creek, Selkirk Mountains, British 

Columbia, VIII.9.05 (J. C. Bradley), 9 , Salmon Arm, British Columbia, 

v III.7.25 (A. A. Dennys), 9, Mt. Baker, Nooksack River, Washington, 

VIII.11.25 (A. L. Melander), 9, Montesano, Washington, VII.23.31 

(H. T. Peters) [Univ. Kans.]. 9, Waterton, Alberta, VIII.13.22 

(H. L. Seamans). 

The male of spinifemorata may be distinguished from other species 

by the presence ) a single spine at middle of ventral surface of mid 

femur in addition to the two contiguous ventral spines on proximal 

half of hind ames The female possesses many of the characters of 

pilipes, from which it differs by having setulose presutural acrosticals 
and a complete series of anteroventral bristles on hind femur 


Hydrotaea acuta Stein 
Hydrotaea acuta Stein, 1898, Berl. Ent. Zeitschr., (1897) 42 (3-4): 167; Aldrich, 1905, 

Misc. Coll. Smithsn. Inst., 46: 534; Stein, 1911, Arch. f Naturge ch., 77 A 

(1): 99; Malloch, 1916, Bull. Brooklyn Ent. Soc., 11 (5): 109; Stein, 1919, 

Arch. f. Naturgesch., (1917) 83 A (1): 128; Stein, 1920, Arch. f. Naturgesch., 

(1918) 84 A (9): 41. 

Hydrotaea dissimilis Aldrich, 1926, Proc. U.S. Nat. Mus., 69: 5; Séguy, 1937, Gen 

Insect., Fasc. 205 p. 304. 

The species acuta is related to occulta and basdeni, from both of 
which it differs in having the knobs of halteres yellowish to brownish 
Malloch (1918) was I believe in error in infering by his key that th 
females of acuta have black halteres. The male of acuta may further 
be distinguished from that of occulta by the hairless eyes, and from 
males of basdeni by the clothing of slender bristles on ventral surface 
of mid tibia. The species is southern in its disttibution, and has even 
been recorded from northern Chili 

Material examined.—ARIZONA: 9, Huachuca Mt., VII.18.38 (R 
H. Beamer) [Univ. Kans.]. CALIFORNiA: 22, San Diego County, 
VII.7.29 (P. W. Oman), 29, San Jacinto Mts., VII.21.29 (R. H 
Beamer) [Univ. Kans.]. 9, Riverside, III.30.33 (A. J. Basinger) 
2¢’', Milton, Calaveras County, X.21.17. FLORIDA: 307, 69, Orlando, 
II.9-13.46 (F. M. Snyder). GEORGIA: oc", 2, DeKalb County, VI.20.49 
(H. R. Dodge). 49, Tifton, VITI.29.96 (W. M. Wheeler) [A. M 
N.H.]. 207, Tifton, cotypes, B., B.S. N.H.]. NEVADA: of 
?, Schur County, X.3.35.  o, -P yramid Lake, X.4.35 ‘‘to rancid 
chicken guts’ (A. J. Basinger). 


Hydrotaea armipes (Fallén) 


Musca armipes Fallén, 1825, Muscides, p. 75 

Anthomyia armipes Meigen, 1826, Syst. Beschr., 5: 138; Walker, 1849, List Dipt 
Brit. Mus., 4: 943 

Hydrotaea armipes Macquart, 1835, Hist. nat. Ins., 2: 305; Meigen, 1838, Syst 
Beschr., 7: 324; Schiner, 1862, Faun. Austr., 1: 616; Loew, 1864, Silliman 
Amer. Jour. Sci. Arts, 47: 318; Rondani, 1866, Atti Soc. Ital. Scienz., 9: 80; 
Rondani, 1877, Dipt. Ital., Prodr., 6: 22; Meade, 1878, Ent. Month. Mag., 
(1877-1878) 14: 251; Osten Sacken, 1878, Misc. Coll. Smithsn. Inst., 3: 165; 
Hagen, 1881, Can. Ent., 13:47; Meade, 1882, Ent. Month. Mag., 18: 124; 
Neuhaus, 1886, Dipt. Marchica, p. 218; Strobl, 1894, Verh. zool.-bot. Ge 
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Wien, (1893) 43: 236; Meade, 1897, Descr. List Brit. Anth., 1: 27; Stein, 1898, 
Berl. Ent. Zeitschr., (1897) 42 (3-4): 165; Pandellé, 1899, Rev. ent. France, 
18: 170; Stein, 1903, Verh. zool.-bot. Ges. Wien, 53: 314; Coquillett, 1904, 
Dipt. Invert. Pacif., 1: 33; Aldrich, 1905, Misc. Coll. Smithsn. Inst., 46: 534; 
Grimshaw, 1906, Ent. Month. Mag., 42: 8; Stein, 1907, Kat. Palaark. Dipt., 
3: 650; Stein, 1916, Arch. f. Naturgesch., (1915) 81 A (10): 72; Malloch, 1916, 
Bull. Brooklyn Ent. Soc., 11: 109; Keilin, 1917, Parasitology, 9: 404; Malloch, 
1918, Trans. Amer. Ent. Soc., 44: 290; Malloch, 1918, Bull. Brooklyn Ent. 
Soc., 13: 32; Stein, 1920, Arch. f. Naturgesch., (1918) 84 A (9): 41; Séguy, 1923, 
Faune de France, 6: 287; Ringdahl, 1925, Ent. Tidskr., 46: 16; Johnson, 1925, 
Occ. Pap. Boston Soc. Nat. Hist., 7: 224; Johnson, 1927, Insect Fauna, Biol. 
Surv. Mt. Desert Region, p. 207; Karl, 1928, Tierwelt Deutschl., 13 Pt. 3 
p. 42; Séguy, 1934, Encycl. Ent., Dipt., 7: 77; Tiensuu, 1935, Acta Soc. Faun. 
Flor. Fenn., 58: 46; Séguy, 1937, Gen. Insect., Fasc. 205 p. 303; Strickland, 1938, 
Can. Jour. Res., 16 (Sec. D): 214; Tiensuu, 1941, Enum. Ins. Fenn., 6: 36; 
Brimley, 1942, Insect. North Carol., Suppl., p. 27; Ringdahl, 1944, Tr¢émso 
Museums Arshefter, (1942) 65: 16; Kloet and Hincks, 1945, Check List Brit. 
Ins., 59: 421. 
Hydrotaea floccosa Macquart, 1835, Hist. nat. Ins., 2: 307; Meigen, 1838, Syst. 
Beschr., 7: 325 
Aricia armipes Zetterstedt, 1845, Dipt. Scand., 4: 1434. 
Hydrotaea (Alloeonota) armipes Schnabl and Dziedzicki, 1911, Abh. K. Leop.-Carol. 
Deutsch. Akad. Naturforsch., 95 (2): 205. 


The species armipes is singular among the species of the genus in 
that there is no median posterodorsal bristle (calear) on hind tibia, 
and in the female there is also no preapical anterodorsal bristle. In 
the male the ventral spine of hind femur is situated near middle of 
ventral surface, and the loose tuft of slender setae on hind tibia is 
situated on proximal half of ventral surface; stout spinelike bristles 
are present on ventral region of mid femur, as in the males of militaris 
and pilitibia. 

I have seen specimens of armipes from Alberta, Arizona, British 
Columbia, California, Colorado, Georgia, Idaho, Illinois, Iowa, Kansas, 
Manitoba, Massachusetts, Michigan, Minnesota, Missouri, Montana, 
Nevada, New Mexico, New York, North Carolina, North Dakota, 
Nova Scotia, Ohio, Ontario, Oregon, Quebec, South Dakota, Utah, 
Washington, Wisconsin, Wyoming. 


Hydrotaea basdeni Collin 
Hydrotaea basdeni Collin, 1939, Ent. Month. Mag., 75: 135-136; Kloet and Hincks, 

1945, Check List Brit. Ins., 59: 421. 

The species basdeni is related to occulta, from which the males 
differ in having the eyes hairless, and the mid and hind tibiae devoid of 
the pronounced bristling present in occulta. The females of the two 
species possess few clues to their separate identity. I do find however 
that the knees are narrowly reddish in basdeni, whereas they are con- 
colorous with the legs in occulta. Ina series of females taken at Ottawa, 
recorded below, the interfrontalia is reddish tinged, thus differing from 
the dark color invariably present in occulia. I am indeed indebted to 
Mr. J. E. Collin for kindly confirming the identity of specimens sub- 
mitted for his examination. 

Material examined.—1owa: 92°, Ames, [X.24.19 (Bishop). MARY- 
LAND: o’, Bell, VII.8.27, bred from starling’s nest, (W. L. McAtee) 
[U.S.N..M.]. MICHIGAN: o’, 9, Douglas Lake, VIII.3.22 (R. 
Matheson). NEW BRUNSWICK: co’, 9, Fredericton, VI.9.18 [C. N. C.]. 
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NEW YORK: o’, Wells, VII.9.23, 29, Ithaca, VII.15-28.14. onto: 
Ira, Summit County, VII.1.20 (J. S. Hine). ONTARIO: 57, 149, 
Ottawa, October 1942 (A. Brooks) [C. N.C.]. QUEBEC: 9, Abbots- 
ford, VII.10.36 (Shewell). 9, Laniel, VII.4.81 (H. S. Fleming) 
a N.C.) 


Hydrotaea bimaculata (Meigen) 


Musca ciliata Fabricius, 1794, Ent. Syst., 4: 333; Fabricius, 1805, Syst. Antl., 
p. 305. Not Muller, 1776. 

Musca spinipes Fallén, 1823, Muscidae, p. 61. Not Scopoli, 1763 

Anthomyia ciliata Meigen, 1826, Syst. Beschr., 5: 159; Staeger, 1845, Kroyer's 
Naturh. Tidsskr., 1: 366; Walker, 1853, Ins. Brit., 2: 140; Schigdte, 1857, 
Tillaeg til Rink: Grénland, p. 69. 

Anthomyia bimaculata Meigen, 1826, Syst. Beschr., 5: 160. 

Hydrotaea ciliata Macquart, 1835, Hist. nat. Ins., 2: 306; Curtis, 1839, Brit. Ent., 
16: no. 768; Schiner, 1862, Faun. Austr., 1: 614; Osten Sacken, 1878, Mis« 
Coll. Smithsn. Inst., 3: 166; Neuhaus, 1886, Dipt. March., p. 218; Strobl, 1893, 
Verh. zool.-bot. Ges. Wien, 43: 235; Meade, 1897, Descr. List Brit. Anth., 
1: 24; Lundbeck, 1898, Vid Medd. Naturh. Foren. Kbhvn., 1: 310; Pandellé, 
1899, Rev. ent. France, 18: 175; Stein, 1903, Verh. zool.-bot. Ges. Wien, 53: 
299; Grimshaw, 1905, Ent. Month. Mag., 16: 243; Aldrich, 1905, Misc. Coll 
Smithsn. Inst., 46: 534; Stein, 1907, Kat. Palaark. Dipt., 3: 650; Stein, 1916, 
Arch. f. Naturgesch., (1915) 81 A (10): 71; Malloch, 1916, Bull. Brooklyn 
Ent. Soc., 11: 109; Henriksen and Lundbeck, 1917, Groénland Landarthropoder, 
p. 632; Malloch, 1918, Bull. Brooklyn Ent. Soc., 13: 32; Séguy, 1923, Faune de 
France, 6: 288; Ringdahl, 1925, Ent. Tidskr., 46:14; Karl, 1928, Tierwelt 
Deutschl., 13 Pt. 3 p. 39; Ringdahl, 1928, Trémso Museums Arshefter, (1926 
49: 24; Tiensuu, 1935, Acta Soc. Faun. Flor. Fenn., 58: 47 

Hydrotaea bimaculata Macquart, 1835, Hist. nat. Ins., 2: 307; Kloet and Hincks, 
1945, Check List Brit. Ins., 59: 421. 

Anthomyza spinipes Zetterstedt, 1838, Ins. Lapp., p. 672. 

Aricia spinipes Zetterstedt, 1845, Dipt. Scand., 4: 1484 

Microcera ciliata Lioy, 1864, Atti Inst. Venet. Scienz., 9 (ser. 3): 906. 

Microcera bimaculata Lioy, 1864, Atti. Inst. Venet. Scienz., 9 (ser. 3): 906 

Onodontha ciliata Rondani, 1866, Atti. Soc. Ital. Sci. Natur., 9: 83; Rondani, 1877, 
Dipt. Ital., Prodr., 6: 29 

Hydrotaea (Alloeonota) ciliata Schnab1 and Dziedzicki, 1911, Abh. K. Leop.-Carol 
Deutsch. Akad. Naturforsch., 95 (2): 205. 

Achaetina ciliata Malloch, 1918, Proc. Biol. Soc. Washington, 31: 67 

Alloeonota ciliata Séguy, 1937, Gen. Inseet., Fasc. 205 p. 302; Tiensuu, 1941. Enum 
Insect. Fenn., 6: 37. 


The name Musca ciliata Fabricius has been preoccupied by Miller 
1776", as indicated by Kloet and Hincks (1945), and hence is a 
homonym; similarly the name Musca spinipes Fallén, for Fabricius’ 
species, has I consider been preoccupied by Scopoli in 1763", and 
hence, being a homonym, it is not available for naming the species 
I have therefore followed Kloet and Hincks in accepting as valid the 
name Anthomyia bimaculata Meigen (1826) for Farbicius’ species 

The male of bimaculata may be readily recognized by the long 
plume-like bristles at apex of dorsal surface of mid femur. ‘The fe- 
males of bimaculata and cressoni have a distinct submedian bristle 
on posteroventral surface of fore tibia, but whereas in cressoni the 


Muller, O. F. 1776. Zoologiae Danicae prodromus, seu animalium Daniae 
et Norvegiae indigenarum characteres, nomina, et synonyma imprimis popularium 
p. 174 

WScopoli, J. A. 1763. Entomologia Carniolica, p. 342 
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fifth abdominal tergum is entirely glossy that of bimaculata has dis- 


tinct traces of whitish pruinescence 
Material examined.—ALASKA: 9°, Fairbanks, VII.3.21, 2c’, Healy, 
V1.26.21, 29, Camp 334, Alaska Eng. Comm., VII.9.21 (J. M. Aldrich) 


at, 


(U.S. N. M]] 


Hydrotaea bispinosa (Zetterstedt) 

Anthomyza anxia Zetterstedt, 1840, Ins. Lapp., p. 668.'* bg 

Aricia bispinosa Zetterstedt, 1845, Dipt. Scand., 4: 1428; Holmgren, 1873, Ofvers. 
Vet-Akad. Forh., (1872) 29: 101; Osten Sacken, 1878, Misc. Coll. Smithsn. 
Inst., 3: 164 

Anthomyia dentipes Staeger not Meigen, 1845, Kroyer’s Naturh. Tidsskr., (2) 
1: 363; Schigdte, 1857, Tillaeg til Rink: Grénland, p. 68 

Hydrotaea bispinosa Schiner, 1862, Faun. Austr., 1: 615; Lundbeck, 1898, Vid. 
Medd. Naturh. Foren. Kbhvn., 1: 309; Lundbeck, 1900, Vid. Medd. Naturh. 
Foren. Kbhvn., 2: 315; Stein, 1903, Verh. zool.-bot. Ges. Wien, 53: 311; Aldrich, 
1905, Mise. Coll. Smithsn. Inst., 46: 534; Stein, 1907, Kat. Palaark. Dipt., 
3: 650; de Meijere, 1910, Faun. Arct., 5: 56; Stein, 1914, Arch. f. Naturgesch., 
(1913) 79 A (8): 22; Stein, 1916, Arch. f. Naturgesch., (1915) 81 A (10): 72; 
Malloch, 1916, Bull. Brooklyn Ent. Soc., 11 (5): 109; Henriksen and Lundbeck, 
1917, Groénlands Landarthropoder, p. 631; Ringdahl, 1925, Ent. Tidskr., 
46 (1): 13; Ringdahl, 1928, Trémso Museums Arshefter, (1926) 49 (3): 24; 
Collin, 1931, Ann. Mag. Nat. Hist., (ser. 10) 7: 80; Tiensuu, 1935, Act. Soc 
Faun. Flor. Fenn., 58 (4): 47; Séguy, 1937, Gen. Insect., Fasc. 205 p. 303; 
Carpenter, 1938, Ann. Mag. Nat. Hist., (ser. 11) 1 (4): 550; Tiensuu, 1941, 
Enum. Insect. Fenn., 6:37; Ringdahl, 1944, Trémso Museums Arshefter, 
(1942) 65 (4): 16. 

Hydrotaea (Hydrotaea) bispinosa Schnabl and Dziedzicki, 1911, Abh. K. Leop. 
Carol. Deutsch. Akad. Naturforsch., 95 (2): 206. 

Hydrotaea dentipes Lundbeck, 1898, Vid. Medd. Naturh. Foren. Kbhvyn., 1: 309,'° 
not Fabricius 


The species bispinosa difters from allied forms of the dentipes group 
in its darker, lustrous appearance, the mesonotum being nearly devoid 
of any trace of pruinescence. The species otherwise resembles houghi, 
from which it may readily be distinguished in the male by the absence 
of longer setulae on distal third of posteroventral surface of fore tibia, 
and by the absence of a matt of fine spinules near middle of ventral 
surface of fore femur, and in the female by the uniformly black shiny 


appearance of thorax and abdomen 
I have seen specimens of bispinosa from Alberta, British Columbia, 
Labrador, Manitoba, North West Territories, Ontario, Oregon, Quebec. 


Hydrotaea cressoni Malloch 


Hydrotaea cressoni Malloch, 1914, Trans. Amer. Ent. Soc., 25: 172; Malloch, 1916, 
Bull. Brooklyn Ent. Soc., 11 (5): 109; Séguy, 1937, Gen. Insect., Fasc. 205 


p. 303 

The species cressoni is allied to bimaculata, the male differing es- 
sentially in not having the long bristles at apex of dorsal surface of 
mid femur, and the mid tibia is bristleless on posterior surface. In 
the female of cressoni the fifth abdominal segment is entirely polished 
black, devoid of pruinescence, and the anterior sternopleural bristle 
is absent or vestigial 

Material examined.—BRITISH COLUMBIA: oo’. Vernon, VIII.2.23 


‘Teste Ringdahl. 1939. Opus. Entom., 4 (3-4): 139 
'9Teste Lundbeck. 1900. Vid. Medd. Naturh. Foren. Kbhvn., 2: 315. 
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(O. G. Gillespie). COLORADO: o’, no locality data. IDAHO: o’, Laird 
Park, near Harvard, V1.25.49 (M. T. James). MONTANA: o’, Jefferson 

(A. L. Melander). NEW MEXICO: co’, Jemez Mts., 
VIII.15.14. o&, Tajique, VI.25.41 (R. H. Beamer) [Univ. Kans.] 
9, Red’River, VIII.14.40, 9000 ft. alt. (F. M. Snyder). UTAH: o, 
Spanish Fork, (D. E. Hardy). 9, Honeyville, V.27.38 (D. E. Hardy) 
o', Aspen Grove, Brigham Young University Campus, Timpanogas, 
(Vasco M. Tanner). 


Hydrotaea cristata Malloch 


Hydrotaea cristata Malloch, 1918, Bull. Brooklyn Ent. Soc., 13 (4): 93; Johnson, 
1925, Occ. Pap. Boston Soc. Nat. Hist., 7: 223; Johnson, 1927, Insect Fauna, 
Biol. Surv. Mt. Desert Region, p. 207; Frison, 1927, Bull. [!l. Nat. Hist. 
Surv., 16 (Art. 4): 201; Johnson, 1929, Psyche, 36 (2): 142; Strickland, 1938, 
Can. Jour. Res., 16 (Sec. D): 214. 

Hydrotaea dentipes Malloch, 1918, Trans. Amer. Ent. Soc., 44: 290; not Fabricius 


The species cristata and dentipes are closely allied, and undoubtedly 
the former has in many collections been mistaken for the latter. The 
male of cristata may be readily distinguished from that of dentipes by 
the bare posteroventral surface of hind femur and by the stiffish nature 
of the caudal bristles of mid coxa. The female of cristata is not readily 
separated from that of houghi or dentipes, although in this sex there is 
again a tendency for the mesal bristles on caudal surface of mid coxa 
to become more stiffish in cristata than in houghi or dentipes 

I have seen specimens of cristata from Alaska, Alberta, British 
Columbia, Colorado, Kansas, Manitoba, Montana, Nebraska, New- 
foundland, New Mexico, North West Territories, Nova Scotia, Ontario, 
Oregon, Quebec, Utah, Wyoming. 


Hydrotaea dentipes (Fabricius) 


Musca dentipes Fabricius, 1805, Syst. Antl., p. 303; Fallén, 1823, Muscides, p. 60 

Anthomyia dentipes Meigen, 1826, Syst. Beschr., 5: 144; Walker, 1849, List Dipt 
Brit Mus., 4: 917 

Hydrotaea monocantha Robineau-Desvoidy, 1830, Essai Myod., p. 509 

Hydrotaea flavifacies Robineau-Desvoidy, 1830, Essai Myod., p. 511; Macquart, 
1835, Hist. nat. Ins., 2: 304; Meigen, 1838, Syst. Beschr., 7: 325. 

Hydrotaea dentipes Macquart, 1835, Hist. nat. Ins., 2: 303; Meigen, 1838, Syst 
Beschr., 7: 324; Rondani, 1856, Dipt. Ital., Prodr., 1: 94; Schiner, 1862, Faun 
Austr., 1: 615; Rondani, 1866, Atti. Soc. Ital. Sci. Natur., 9: 78; Siebke, 1877, 
Enum. Ins. Norveg., 4: 104; Rondani, 1877, Dipt. Ital., Prodr., 6: 21; Meade, 
1881, Ent. Month. Mag., 18: 124; Neuhaus, 1886, Dipt. March., p. 218; Strobl, 
1893, Verh. zool.-bot. Ges. Wien, 43: 236; Meade, 1897, Descr. List Brit 
Anth., 1: 25; Pandellé, 1899, Rev. ent. France, 18: 167; Stein, 1903, Verh 
zool.-bot. Ges. Wien, 53: 306; Grimshaw, 1905, Ent. Month. Mag., ser. 2 
16: 244; Stein, 1907, Kat. Palaark. Dipt., 3: 651; Stein, 1916, Arch. f. Natur 
gesch., (1915) 81 A (10): 72; Malloch, 1916, Bull. Brooklyn Ent. Soc., 11 (5 
110; Keilin, 1917, Parasitology, 9 (3): 399: Stein, 1918, Ann. Mus. Nat. Hungar., 
16: 174; Séguy, 1923, Faune de France, 6: 290; Ringdahl, 1925, Ent. Tidskr 
46 (1): 13; Ringdahl, 1928, Tr@émso Museums Arschefter, (1926) 49 (3): 24; 
Karl, 1928, Tierwelt Deutschl., 13 Pt. 3 p. 44; Ringdahl, 1930, Ark. f. Zoolog., 
21A (20): 4; Lindroth, 1931, Zoolog. Bidrag Uppsala, 13: 323; Tiensuu, 1935 
Act. Soc. Faun. Flor. Fenn., 58 (4): 47; Séguy, 1936, Ann. Soc. ent. France 
105: 23; Séguy, 1937, Gen. Insect., Fasc. 205 p. 304; Tiensuu, 1941, Enum. In 
Fenn., 6: 37; Ringdahl, 1944, Trémso Museums Arshefter, (1942) 65 (4): 
Kloet and Hincks, 1945, Check List Brit. Ins., 59: 421 

Hydrotaea brunnipennis Macquart, 1835, Hist. nat. Ins., 2: 304; Meigen, 

Syst. Beschr., 7: 325. 
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Hydrotaea obscuripennis Macquart, 1835, Hist. nat. Ins., 2: 304; Meigen, 1838, 

Syst. Beschr., 7: 325. 

Anthomyza dentipes Zetterstedt, 1838, Ins. Lapp., p. 667. 
Aricia dentipes Zetterstedt, 1845, Dipt. Scand., 4: 1426 
Hydrotaea (Hydrotaea) dentipes Schnabl and Dziedzicki, 1911, Abh. K. Leop.- 

Carol. Deutsch. Akad. Naturforsch., 95 (2): 206. 

I have seen only one specimen of dentipes from North America, a 
male from Anchorage, Alaska, collected by Dr. J. M. Aldrich on June 
11, 1921. The earlier records of the name for species from Greenland 
are stated by Lundbeck (1898) as incorrect, having been applied to 
specimens of bispinosa 

The males of both dentipes and cristata have a matted crest or tuft 
of dense coarse setulae at apex of ventral surface of hind tibia, but 
in dentipes the hind femur has an extensive series of fine posteroventral 
bristles, as in houghi, whereas in cristata this surface is bristleless. 
The females of dentipes, as exemplified by European specimens, are not 
readily distinguished from those of houghi and cristata, if a rich enough 
series of specimens be examined. What slight differences I have been 
able to discover between the various species are mentioned in the key 
to females 


Hydrotaea houghi Malloch 
Hydrotaea dentipes Meade, 1878, Ent. Month. Mag., (1877-1878) 14: 251; Hagen, 
1881, Can. Ent., 13 (3): 47; Stein, 1898, Berl. Ent. Zeitschr., (1897) 42 (3-4): 
165; Howard, 1900, Proc. Washington Acad. Sc., 2: 584; Strickland, 1938, 
Can. Jour. Res., 16 (Sec. D): 214. Not Fabricius 
Hydrotaea houghi Malloch, 1916, Bull. Brooklyn Ent. Soc., 11 (5): 110; Malloch, 
1918, Bull. Brooklyn Ent. Soc., 13 (2): 32; Malloch, 1923, Ann. Mag. Nat 
Hist., ser. 9 11: 669; Johnson, 1925, Occ. Pap. Boston Soc. Nat. Hist., 7: 223; 
Frison, 1927, Bull. Ill. Nat. Hist. Surv., 16 Art. 4 p. 201; Johnson, 1927, Insect 
Fauna, Biol. Surv. Mt. Desert Region, p. 207; Bryan, 1934, Proc. Haw. Ent. 
Soc., 8 (3): 452; Strickland, 1938, Can. Jour. Res., 16 (Sec. D): 214 
Hydrotaea dentipes caerulescens Stein, 1920, Arch. f. Naturgesch., (1918) 84 A (9): 
41 
The species houghi belongs to the dentipes group, and its relation- 
ship to allied forms has been discussed in the paragraphs devoted to 
dentipes and cristata. From the material available for study it 1s 
apparent that the species is widely distributed throughout the con- 
tinental limits of North America 
I have seen specimens of houghi from the following regions: Alaska, 
Alberta, Arizona, British Columbia, California, Colorado, Connecticut, 
District of Columbia, Florida, Georgia, Idaho, Illinois, Indiana, Iowa, 
Kansas, Louisiana, Maine, Manitoba, Maryland, Massachusetts, 
Michigan, Minnesota, Mississippi, Montana, New Brunswick, New 
Hampshire, New Jersey, New Mexico, New York, North Carolina, 
Ohio, Oklahoma, Ontario, Oregon, Pennsylvania, Quebec, South 
Dakota, Tennessee, Texas, Utah, Virginia, Washington, Wisconsin. 


Hydrotaea lasiophthalma Malloch 
Hydrotaea lasiophthalma Malloch, 1919, Proc. Cal. Acad. Sci., 9: 297; Séguy, 1937, 
Gen. Insect., Fasc. 205 p. 305 
The species lasiophthalma is noteworthy in that the parafacials 
are broad throughout its length, and the occipital and adjoining oral 
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region of head is swollen and coarsely bristled, thus giving the head in 
profile a squarish outline. In both sexes the eyes are distincthy haired 
Besides the characters mentioned in the key the male also possesses a 
coarse and extensive series of slender bristles invading the anterior 
and ventral surfaces of hind tibia. I have tentatively regarded the 
parafacials of the female at base of antennae as pruinescent, although 
such is only partly indicated by its condition in the single specimen 
before me. 

Material examined.—ALBERTA: 9, Banff, 7600 ft. alt., VIII.2.22 
(C. B. D. Garrett) [C. N.C.]. coLorapo: o, Boulder County, 9,500 
ft. alt. VI.18-VII.19.33 (J. C. Jones) [F. M. Snyder Coll.]. 


Hydrotaea meteorica (Linnaeus) 


Musca meteorica Linnaeus, 1761, Fauna Suec., ed. 2 p. 455; Fabricius, 1775, Syst 
entom., p. 780; Fabricius, 1805, Syst. Antl., p. 306; Fallén, 1823, Muscides, p. 64 

Musca vaccarum DeGeer, 1776, Insect., 6: 85. 

Anthomyia meteorica Meigen, 1826, Syst. Beschr., 5: 137; Walker, 1849, List Dipt 
Brit. Mus., 4: 942. 

Anthomyza meteorica Zetterstedt, 1838, Ins. Lapp., p. 668 

Aricia meteorica Zetterstedt, 1845, Dipt. Scand., 4: 1429 

Hydrotaea meteorica Robineau-Desvoidy, 1830, Essai Myod., p. 513; Macquart, 
1835, Hist. nat. Ins., 2: 306; Meigen, 1838, Syst. Beschr., 7: 324; Schiner, 1862, 
Faun. Austr., 1: 616; Rondani, 1866, Atti. Soc. Ital. Sci. Natur., 9: 79; Rondani, 
1877, Dipt. Ital., Prodr., 6: 22; Siebke, 1877, Enum. Ins. Norveg., 4: 105; 
Meade, 1881, Ent. Month. Mag., 18: 124; Neuhaus, 1886, Dipt. March., p. 218; 
Stein, 1890, Wien. Ent. Zeitg., 9: 129; Strobl, 1893, Verh. zool.-bot. Ge 
Wien, 43: 235; Meade, 1897, Descr. List Brit. Anth., 1: 27; Pandellé, 1899, 
Rev. ent. France, 18: 171; Stein, 1903, Verh. zool.-bot. Ges. Wien, 43: 321; 
Grimshaw, 1906, Ent. Month. Mag., 42: 72; Stein, 1907, Kat. Palaark. Dipt., 
3: 652; Stein, 1916, Arch. f. Naturgesch., (1915) 81 A (10): 73; Malloch, 1916, 
Bull. Brooklyn Ent. Soc., 11 (5): 110; Keilin, 1917, Parasitology, 9: 405; 
Malloch, 1918, Bull. Brooklyn Ent. Soc., 13 (2): 33; Séguy, 1923, Faune de 
France, 6: 291; Ringdahl, 1925, Ent. Tidskr., 46: 17; Johnson, 1925, Occ. Pap 
Boston Soc. Nat. Hist., 7: 224; Karl, 1928, Tierwelt Deutschl., 13 Pt. 3 p. 47; 
Tiensuu, 1935, Act. Soc. Faun. Flor. Fenn., 58 (4): 46; Knowlton, 1936, Tran 
Utah Acad. Sci., 13: 239; Séguy, 1937, Gen. Insect., Fasc. 205 p. 305; Strick 
land, 1938, Can. Jour. Res., 16 (Sec. D): 214; Tiensuu, 1941, Enum. Ins. Fenn., 
6: 36; Ringdahl, 1944, Trémso Museums Arshefter, (1942) 65 (4): 16; Kloet 
and Hincks, 1945, Check List Brit. Ins., 59: 421. 

Anthomyia (Hydrotaea) meteorica Taschenberg, 1880, Pract. Insect.-Kunde, 4 
p. 118. 

Hydrotaea (Hydrotaea) meteorica Schnabl and Dziedzicki, 1911, Abh. K. Leop 
Carol. Deutsch. Akad. Naturforsch., 95 (2): 206. 


The male of meteorica is notable for the two sharp prongs on ventral 
surface of fore femur, which, in view of the asymmetrical shape of the 
apical region, come to rest on posterior surface of fore tibia when femur 
and tibia are clasped together. The anteroventral surface of fore 
femur in this region is devoid of any swelling or callosity. A similar 
condition occurs in the European species cinerea Rob.-Desv. The 
female of meteorica has the dull gray color of armipes, from which it 
may be separated by the presence of a median posterodorsal bristle 
on hind tibia. 

I have seen specimens of meteorica from Alberta, Arizona, British 
Columbia, California, Colorado, Idaho, Kansas, Manitoba, Michigan 
Minnesota, Montana, New Mexico, Oregon, Saskatchewan, Utah, 
Washington, Wisconsin, Wyoming 
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Hydrotaea militaris (Meigen) 

Anthomyia militaris Meigen, 1826, Syst. Beschr., 5: 136. 

Hydrotaea militaris Macquart, 1835, Hist. nat. Ins., 2: 304; Pandellé, 1899, Rev. 
ent. France, 18: 168; Stein, 1903, Verh. zool.-bot. Ges. Wien, 53: 316; Grimshaw, 
1906, Ent. Month. Mag., 42: 9; Stein, 1907, Kat. Palaark. Dipt., 3: 653; Stein, 
1916, Arch. f. Naturgesch., (1915) 81 A (10): 72; Malloch, 1916, Bull. Brooklyn 
Ent. Soc., 11 (5): 109; Malloch, 1918, Bull. Brooklyn Ent. Soc., 13 (2): 31, 32; 
Stein, 1920, Arch f. Naturgesch., (1918) 84 A (9): 41; Séguy, 1923, Faune de 
France, 6: 291; Ringdahl, 1925, Ent. Tidskr., 46 (1): 16; Johnson, 1925, Occ. 
Pap. Boston Soc. Nat. Hist., 7: 223; Johnson, 1927, Insect Fauna, Biol. Surv. 
Mt. Desert Region, p. 207; Karl, 1928, Tierwelt Deutschl., 13 Pt. 3 p. 44; 
Tiensuu, 1935, Act. Soe. Faun. Flor. Fenn., 58 (4): 46; Séguy, 1937, Gen. 
Insect, Fasc. 205 p. 305; Strickland, 1938, Can. Jour. Res., 16 (Sec. D): 214; 
Tiensuu, 1941, Enum. Ins. Fenn., 6: 36; Kloet and Hincks, 1945, Check List 
Brit. Ins., 59: 421. 

Hydrotaea impexa Loew, 1873, Europ. Dipt., 3: 243; Meade, 1887, Ent. Month. 
Mag., 23-24: 251; Meade, 1897, Descr. List Brit. Anth., 1: 26; Stein, 1898, 
Berl. Ent. Zeitschr., (1897) 42 (3-4): 165; Aldrich, 1905, Misc. Coll. Smithsn. 
Inst., 46: 535. 

Hydrotaea velutina Strobl, 1893, Verh. zool.-bot. Ges. Wien, 43: 236. Not 
Robineau-Desvoidy 

Hydrotaea (Alloeonota) militaris Schnab! and Dziedzicki, 1911, Abh. K. Leop.- 
Carol. Deutsch. Akad. Naturforsch., 95 (2): 205. 


The male of militaris may readily be recognized by the transverse 
patch of minute hairs on under surface of wing near m-cu cross vein. 
The mid femur, as in males of armipes and pilitibia, has an irregular 
series of stout blunt spinelike bristles on proximal region of ventral- 
posteroventral surfaces. The female of militaris has a second weaker 
bristle proximad on posterodorsal surface, and not infrequently also 
on anterodorsal surface. I find that in the female the median ventral 
and anterodorsal bristles of mid tibia may be present or absent. 

I have seen specimens of militaris from Alaska, Alberta, British 
Columbia, Colorado, Connecticut, Georgia, Idaho, Manitoba, Mass- 
achusetts, Michigan, Montana, New Brunswick, New Hampshire, 
New Mexico, New York, Nova Scotia, Ohio, Ontario, Oregon, Penn- 
sylvania, Quebec, South Dakota, Vermont, Washington, Wyoming. 


Hydrotaea nidicola Malloch 


Hydrotaea nidicola Malloch, 1925, Bull. Brooklyn Ent. Soc., 20 (4): 184; Dobroscky , 
1925, Biol. Bull., 48 (4): 297; Basden, 1934, Ent. Month. Mag., 70: 14; Séguy, 
1937, Gen. Insect., Fasc. 205 p. 305; Collin, 1939, Ent. Month. Mag., 75: 136; 
Kloet and Hincks, 1945, Check List Brit. Ins., 59: 421. 

Hydrotaea nidicola Karl, 1928, Tierwelt Deutschlands, 13 Pt. 3 p. 42; Tiensuu, 1935, 
Ann. Soc. Faun. Flor. Fenn., 58 (4): 46; Séguy, 1937, Gen. Insect., Fasc. 205 
p. 305; Tiensuu, 1941, Enum. Ins. Fenn., 6: 37. 

After carefully comparing the description of nidicola Malloch with 
that of nidicola Karl I can find very few clues to indicate that two 
separate species are here involved. In both cases the fly has yellow- 
ish halteres, the male a short compound prebasal spine on ventral 
surface of hind femur that is flexed at apex, and an extensive series of 
slender bristles on antero- and posteroventral surfaces of hind tibia; 
in the female the fifth abdominal tergum, parafrontals and ocellar 
triangle are entirely polished, the presutural acrosticals bristlelike, 
and in the female of nidicola Malloch the mid tibia has a median antero- 
dorsal bristle, a character not mentioned in Karl’s description. 
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The species is only known to me by the types of nidicola Malloch 
bred from a robin’s nest found at Ithaca, New York, by Dr. Dobroscky. 


Hydrotaea occulta (Meigen) 


Anthomyia occulta Meigen, 1826, Syst. Beschr., 5: 133; Walker, 1849, List Dipt. 
Brit. Mus., 4: 942. 

Hydrotaea occulta Macquart, 1835, Hist. nat. Ins., 2: 305; Schiner, 1862, Faun. 
Austr., 1: 614; Neuhaus, 1886, Dipt. March., p. 218; Pokorny, 1887, Verh. 
zool.-bot. Ges. Wien, 37: 405; Strobl, 1893, Verh. zool.-bot. Ges. Wien, 43: 235; 
Slosson, 1895, Ent. News, 6:6; Meade, 1897, Descr. List Brit. Anth., 1: 25; 
Stein, 1898, Berl. Ent. Zeitschr., (1897) 42 (3-4): 165; Pandellé, 1899, Rev. 
ent. France, 18: 170; Stein, 1903, Verh. zool.-bot. Ges. Wien, 53: 300; Grimshaw, 
1905, Ent. Mouth. Mag., 41: 243; Aldrich, 1905, Misc. Coll. Smithsn. Inst., 
46: 535; Stein, 1907, Kat. Palaark. Dipt., 3: 653; Stein, 1916, Arch. f. Natur- 
gesch., (1915) 81 A (10): 71; Malloch, 1916, Buil. Brooklyn Ent. Soc., 11 (5): 
109; Malloch, 1918, Bull. Brooklyn Ent. Soc., 13 (2): 33; Malloch, 1918, Trans. 
Amer. Ent. Soc., 44: 289; Stein, 1920, Arch. f. Naturgesch., (1918) 84 A (9): 42; 
Séguy, 1923, Faune de France, 6: 291; Ringdahl, 1925, Ent. Tidskr., 46 (1): 15; 
Johnson, 1925, Occ. Pap. Boston Soc. Nat. Hist., 7: 223; Karl, 1928, Tierwelt 
Deutschl., 13 Pt. 3 p. 39; Ringdahl, 1928, Trgmso Museums Arshefter, (1926) 
49 (3): 24; Lindroth, 1931, Zoolog. Bidrag. Uppsala, 13: 323; Séguy, 1934, 
Encycl. Ent., Dipt., 7: 77; Tiensuu, 1935, Act. Soc. Faun. Flor. Fenn., 58 (4): 
46; Séguy, 1936, Ann. Soc. ent. France, 105: 23; Séguy, 1937, Gen. Insect., 
Fasc. 205 p. 305; Strickland, 1938, Can. Jour. Res., 16 (Sec. D): 214; Tiensuu, 
1941, Enum. Ins. Fenn., 6: 37; Ringdahl, 1944, Tr¢mso Museums Arshefter, 
(1942) 65 (4): 16; Kloet and Hincks, 1945, Check List Brit. Ins., 59: 421. 

Lasiops occulta Meigen, 1838, Syst. Beschr., 7: 324. 

Anthomyza glabricula Zetterstedt, 1838, Ins. Lapp., p. 687. Not Fallén. 

Aricia occulta Zetterstedt, 1845, Dipt. Scand., 4: 1486. 

Anthomyia idyla Walker, 1849, List Dipt. Brit. Mus., 4: 948; Osten Sacken, 1878, 
Misc. Coll. Smithsn. Inst., 3: 169; Aldrich, 1905, Misc. Coll. Smithsn. Inst., 
46: 549. 

Eriphia lata Walker, 1849, List Dipt. Brit. Mus., 4: 963; Osten Sacken, 1878, Misc 
Coll. Smithsn. Inst., 3: 167. 

Anthomyza cunctans Walker, 1853, Ins. Brit., 2: 133. Not Meigen 

Hydrotaea idyla Stein, 1901, Zeitschr. f. Hymen. u. Dipt., 1 (4): 197; Stein, 1919, 
Arch. f. Naturgesch., (1917) 83 A (1): 128. 

Hydrotaea lata Stein, 1901, Zeitschr. f. Hymen. u. Dipt., 1 (4): 199; Aldrich, 1905, 
Misc. Coll. Smithsn. Inst., 46: 535; Stein, 1919, Arch. f. Naturgesch., (1917 
83 A (1): 128; Séguy, 1937, Gen. Insect., Fasc. 205 p. 305 

Hydrotaea (Onodontha) occulta Schnabl and Dziedzicki, 1911, Abh. K. Leop 
Carol. Deutsch. Akad. Naturforsch., 95 (2): 206. 

Hydrotaea acuta Malloch, 1918, Bull. Brooklyn Ent. Soc., 13 (2): 33; Huckett, 1934, 
Can. Ent., 66: 137; Strickland, 1938, Can. Jour. Res., 16 (Sec. D): 214; Leonard, 
1928, Mem. N. Y. (Cornell) Agr. Exp. Sta., 101, (1926) p. 832. Not Stein p. p 
The male of occulta may readily be distinguished from allied species 

by the hairy eyes. The female of occulta has the knobs of halteres 
black and not yellowish as in acuta, under which name the female of 
occulta has recently been recorded in the North American literature 
and is to be found in collections. Undoubtedly, in my opinion, the 
female types of Eriphia lata and Anthomyia idyla of Walker are also 
females of occulta, and not of acuta as noted by me (1934) after ex- 
amining the specimens. 

The species occulta is known to me from Alaska, Alberta, British 
Columbia, California, Georgia, Illinois, Indiana, Manitoba, Maryland, 
Massachusetts, Michigan, Minnesota, Montana, New Hampshire, 
New Mexico, New York, North Dakota, North West Territories, 
Ontario, Oregon, Quebec, Utah, Washington, Wisconsin, Wyoming 
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Hydrotaea palaestrica (Meigen) 


Anthomyia palaestrica Meigen, 1826, Syst. Beschr., 5: 135; Walker, 1849, List 
Dipt. Brit. Mus., 4: 942. 

Anthomyia blanda Meigen, 1826, Syst. Beschr., 5: 142. 

Hydrotaea palaestrica Meigen, 1838, Syst. Beschr., 7: 324; Meade, 1881, Ent. Month. 
Mag., 18: 124; Neuhaus, 1886, Dipt. March., p. 219; Stein, 1888, Wien. ent 
Zeitg., 7: 292; Mik, 1889, Wien. ent. Zeitg., 8: 233; Strobl, 1893, Verh. zool.- 
bot. Ges. Wien, 43: 236; Meade, 1897, Descr. List Brit. Anth., 1: 25; Pandellé, 
1899, Rev. ent. France, 18: 167; Stein, 1903, Verh. zool.-bot. Ges. Wien, 53: 309; 
Grimshaw, 1905, Ent. Month. Mag., 41: 245; Stein, 1907, Kat. Palaark. Dipt., 
3: 653; Stein, 1916, Arch. f. Naturgesch., (1915) 81 A (10): 71; Malloch, 1918, 
Bull. Brooklyn Ent. Soc., 13 (2): 32; Séguy, 1923, Faune de France, 6: 291; 
Ringdahl, 1925, Ent. Tidskr., 46 (1): 13; Karl, 1928, Tierwelt Deutschl., 
13 Pt. 3 p. 43; Séguy, 1937, Gen. Insect., Fasc. 205 p. 305; Strickland, 1938, 
Can. Jour. Res., 16 (Sec. D): 214; Kloet and Hincks, 1945, Check List Brit. 
Ins., 59: 421 

Aricia palaestrica Zetterstedt, 1845, Dipt. Scand., 4: 1428. 

Hydrotaea rondanii Meade, 1881, Ent. Month. Mag., 18: 125; Meade, 1897, Descr. 
List Brit. Anth., 1: 26 


The species palaestrica belongs to the dentipes group within the 
genus, among which the males of palaestrica may be distinguished by 
the slightly wider frons, the stronger bristles on caudal surface of mid 
coxa, and by the longer anterodorsal bristles on mid tibia. In the 
fernale of palaestrica there is an accessory well developed bristle situ- 
ated immediately ventrad and slightly caudad of the normal polished 
area on sternopleura, a bristle that is lacking in related female forms; 
in addition the abdomen and ocellar triangle in palaestrica are com- 
paratively more densely grayish pruinescent. 

I have seen specimens of palaestrica from Alberta, Arizona, British 
Columbia, California, Colorado, Manitoba, Montana, New Mexico, 
Nova Scotia, Oregon, Utah, Washington, Wyoming. 


Hydrotaea pilipes Stein 


Hydrotaea pilipes Stein, 1903, Verh. zool.-bot. Ges. Wien, 53: 312; Grimshaw, 1904, 
Ann. Scottish Nat. Hist., p. 518; Grimshaw, 1905, Ent. Month. Mag., 41: 246; 
Stein, 1907, Kat. Palaark. Dipt., 3: 654; Stein, 1914, Arch. f. Naturgesch., 
(1913) 79 A (8): 22; Stein, 1916, Arch. f. Naturgesch., (1915) 81 A (10): 73; 
Séguy, 1923, Faune de France, 6: 291; Ringdahl, 1925, Ent. Tidskr., 46 (1): 13; 
Karl, 1928, Tierwelt Deutschl., 13 Pt. 3 p. 46; Tiensuu, 1935, Act. Soc. Faun. 
Flor. Fenn., 58 (4): 46; Séguy, 1937, Gen. Insect., Fasc. 205 p. 305; Tiensuu, 
1941, Enum. Ins. Fenn., 6: 36; Kloet and Hincks, 1945, Check List Brit. Ins., 
59: 421 

Hydrotaea (Hydrotaea) pilipes Schnabl and Dziedzicki, 1911, Abh. K. Leop.-Carol 
Deutsch. Akad. Naturforsch., 95 (2): 206 

Hydrotaea orbitalis Aldrich, 1918, Can. Ent., 50: 311; Cole and Lovett, 1921, Proc. 
Cal. Acad. Sci., 11 (15): 310; Séguy, 1937, Gen. Insect., Fasc. 205 p. 305. 


The species pilipes, as in nidicola and ringdahli, has the parafront- 
als, the pleural sclerites, and in the female the frontal triangle and 
fifth abdominal tergum, all extensively polished; the wing veins and 
calyptrae are notably yellowish. In the male of pilipes, however, 
the hind femur is spineless on ventral surface, and in both sexes the 
knobs of halteres are black, not yellowish or brownish. The hind 
tibia of the male in pilipes has a series of short fine bristles on antero- 
and posteroventral surfaces, those of the former becoming slightly 
longer apicad, whilst in the case of the latter the bristles become longer 
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proximad, with the terminal (proximal) setae stiffish and outstanding, 
being situated on ventral surface. 

I have compared the males of orbitalis with Swedish specimens of 
pilipes, and can find no differences that would warrant their recog- 
nition as separate species. 

Material examined.—ALBERTA: @, Waterton Lakes, VI.19.23 
(J. McDunnough). IDAHO: co’, Moscow, VI.19.10 (J. M. Aldrich) 
paratype of orbitalis [U.S.N.M.]. MICHIGAN: 2, Muskegon County, 
VIII.2.44 (R. R. Dreisbach). NEW HAMPSHIRE:<, Base of Mt. 
Washington, 2600 ft. alt. VIII.31.14 (C. H. T. Townsend). sSouTH 
DAKOTA: ©’, Pringle, VII.15.24. 


Hydrotaea pilitibia Stein 
Hydrotaea pilitibia Stein, 1916, Arch. f. Naturgesch., (1915) 81 A (10): 73; Ringdahl, 
1925, Ent. Tidskr., 46 (1): 17; Séguy, 1937, Gen. Insect., Fasc. 205 p. 305; 
Tiensuu, 1939, Ann. Ent. Fenn., 5 (4): 252; Tiensuu, 1941, Enum. Ins. Fenn., 
6: 36. 
H ydrotaea abdominalis Aldrich, 1926, Proc. U. 5S. Nat. Mus., 69:6; Séguy, 1937, 
Gen. Insect., Fasc. 205 p. 303. 


The male of pilitibia, in common with those of militaris and 
armipes, has an irregular series of stout spinelike bristles on proximal 
half of ventral surface of mid femur. In pilitibia the hind femur and 
hind tibia have an extensive series of anteroventral bristles and a 
more restricted series of finer posteroventral bristles. In the female 
of pilitibia the hind femur has usually a few weak bristles on proximal 
half of anteroventral surface, the mid tibia may or may not possess 
one or two anterodorsal bristles; in both sexes the second abdominal 
sternum is polished. A male of abdominalis was forwarded to Mr. 
J. E. Collin for comparative study, and I am indebted to him for help- 
ful comments concerning the status of the species in comparison with 
his pilitibia. 

I have seen specimens of pilitibia from Alaska, Alberta, British 
Columbia, Colorado, Idaho, North Carolina, Oregon, Quebec, Tennes- 
see, Washington, Wyoming, Yukon Territory. 


Hydrotaea ringdahli Stein 
H ydrotaea ringdahli Stein, 1916, Arch. f. Naturgesch., (1915) 81 A (10): 74; Jansson, 
1919, Ent. Tidskr., 40 (2-4): 88; Ringdahl, 1925, Ent. Tidskr., 46 (1): 15; 
Séguy, 1937, Gen. Insect., Fasc. 205 p. 305; Tiensuu, 1946, Ann. Ent. Fenn., 
12 (2): 74. 
Hydrotaea comata Aldrich, 1918, Can. Ent., 50: 312-313; Séguy, 1937, Gen. Insect., 
Fasc. 205 p. 303. 


The male of ringdahli may be readily distinguished by the extra 
long slender bristle at apex of anterodorsal surface of mid tibia, and 
by the fringe of fine hairs on antero- and posteroventral surfaces of 
mid metatarsus. In both sexes the ocellar triangle and parafrontals 
are entirely polished, and the hypopleura has one or more hairs on 
upper border cephalad of spiracle. In the female the fifth abdominal 
tergum is polished, the hind tibia has a distinct slender apical postero- 
ventral bristle, and the knobs of halteres are more distinctly yellowish 
than in male, in which sex, as in the holotype of comata, they may ap- 
pear tinged with purple. The striking distinguishing characters for 
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males of comata and ringdahli are so much alike, that there seems to 
me little room left to doubt their conspecific relationship, even though 
there is a lack of complete agreement in all details, as exhibited by 
the types of comata 

Material examined.—ALASKA: 29, Camp 334, Alaska Eng. Comm., 
VII.10-11.21 (J. M. Aldrich) [U. S.N.M.]. ALBerta: 9, Banff, 
VI.24.22 (C. B. D. Garrett) [C.N.C.]. NEW YORK: ?, Ithaca. 
NORTH WEST TERRITORIES: 2c’, Reindeer Depot, Mackenzie Delta, 
VII.7.48 (J. R. Vockeroth) [C. N.C.] WASHINGTON: 9, Tacoma, 
VII.27.17 (A. L. Melander) allotype of comata |U. S.N. M.] 


Hydrotaea scambus (Zetterstedt) 


Anthomyza scambus Zetterstedt, 1838, Ins. Lapp., p. 668 

Aricia scambus Zetterstedt, 1845, Dipt. Scand., 4: 1433 

Hydrotaea scambus Stein, 1899, Ent. Nachr., 25 (2): 22; Stein, 1903, Verh. zool.-bot 
Ges. Wien, 53: 324; Stein, 1907, Kat. Palaark. Dipt., 3: 654; Stein, 1916, Arch. 
f. Naturgesch., (1915) 81 A (10): 72; Malloch, 1918, Bull. Brooklyn Ent. Soc., 
13 (2): 31, 32; Ringdahl, 1925, Ent. Tidskr., 46 (1): 19; Tiensuu, 1935, Act. 
Soc. Faun. Fier. Fenn., 58 (4): 45; Séguy, 1937, Gen. Insect., Fasc. 205 p. 305; 
Strickland, 1938, Can. Jour. Res., 16 (Sec. D): 214; Tiensuu, 1941, Enum. Ins 
Fenn., 6: 36; Ringdahl, 1944, Trémso Museums Arshefter, (1942) 65 (4): 16 

Hydrotaea (Alloeonota) scambus Schnabl and Dziedzicki, 1911, Abh. K. Leop.-Carol. 
Deutsch. Akad. Naturforsch., 95 (2): 205. 


The species scambus belongs to the irritans group within the genus. 
The males of scambus and unispinosa have a spine near middle of 
ventral surface of hind tibia, which character may be used to separate 
the two species on account of their different structure and appearance 
The female of scambus may or may not have a ventral bristle near 
middle of mid tibia: specimens possessing such a bristle may be dis- 
tinguished from females of militaris so bristled by the thinly pruinescent 
parafacials at base of antennae and by the bare posteroventral sur- 
face of hind femur 

I have seen specimens of scambus from Alberta, British Columbia, 
California, Colorado, Idaho, Maine, Manitoba, Michigan, Minnesota, 
Montana, Nevada, New Brunswick, New Mexico, North West Terri- 
tories, Ontario, Oregon, Quebec, Utah, Washington, Wyoming, Yukon 
Territory 


Hydrotaea succedens Stein 


Hydrotaea succedens Stein, 1901, Zeitschr. f. Hymen. u. Dipt., 1 (4): 212; Stein, 1904, 
Ann. Mus. Nat. Hungar., 2: 451; Aldrich, 1905, Misc. Coll. Smithsn. Inst.; 
46: 535; Stein, 1919, Arch. f. Naturgesch., (1917) 83 A (1): 129; Séguy, 1937; 
Gen. Insect., Fasc. 205 p 306 


The species succedens is only known to me in the female sex, in 
which it differs from its congeners by the yellow palpi, femora and 
tibiae, and by the partly yellowish color of the basal abdominal seg- 
ments. Stein (1919) has doubtfully referred to succedens as being 
possibly the female of Anthomyia tersa Wiedemann, a species‘ whose 
country of origin is evidently not recorded. 

Material examined.—GEORGIA: @, South Georgia (Morrison) 
(U.S. N. M.] 
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Hydrotaea tuberculata Rondani 


Hydrotaea tuberculata Rondani, 1866, Atti Soc. Ital. Sci. Natur., 9: 79; Rondani, 
1877, Dipt. Ital., Prodr., 6: 23; Stein, 1903, Verh. zool.-bot. Ges. Wien, 53: 318; 
Grimshaw, 1906, Ent. Month. Mag., 42: 11; Stein, 1907, Kat. Palaark. Dipt., 
3: 654; Stein, 1916, Arch. f. Naturgesch., (1915) 81 A (10): 73; Stein, 1920, Arch 
f. Naturgesch., (1918) 84 A (9): 42; Séguy, 1923, Faune de France, 6: 293; Ring 
dahl, 1925, Ent. Tidskr., 46 (1): 16; Karl, 1928, Tierwelt Deutschl., 13 Pt. 
3 p. 45; Séguy, 1937, Gen. Insect., Fasc. 205 p. 306; Tiensuu, 1938, Ann. Ent. 
Fenn., 4 (1): 31; Tiensuu, 1941, Enum. Ins. Fenn., 6: 36; Kloet and Hincks, 
1945, Check List Brit. Ins., 59: 421; Strickland, 1946, Can. Jour. Res., 24 
(Sec. D): 170. 

Hydrotaea amoena Loew, 1873, Berl. Ent. Zeitschr., 17: 48. 

Hydrotaea metatarsata Stein, 1898, Berl. Ent. Zeitschr., (1897) 42 (3-4): 166; 
Howard, 1900, Proc. Washington Acad. Sci., 2: 585; Aldrich, 1905, Misc. Coll 
Smithsn. Inst., 46: 535; Malloch, 1916, Bull. Brooklyn Ent. Soc., 11 (5): 109; 
Malloch, 1918, Bull. Brooklyn Ent. Soc., 13 (2): 33; Malloch, 1918, Trans 
Amer. Ent. Soc., 44: 291; Johnson, 1925, Occ. Pap. Boston Soc. Nat. Hist., 
7: 223. 

Hydrotaea bispinosa Slosson, 1895, Ent. News, 6: 320; Pandellé, 1899, Rev. ent 
France, 18: 169. Not Zetterstedt. 

Hydrotaea (Alloeonota) tuberculata Schnabl and Dziedzicki, 1911, Abh. K. Leop 
Carol. Deutsch. Akad. Naturforsch., 95 (2): 205. 

The male of tuberculata may be readily recognized by the imprint 
of a shallow depression along anteroventral surface of mid metatarsus 
and by a cluster of erect setulae near apex of posteroventral surface 
The sternopleural sclerite is largely polished and has the ventral bris- 
tles more coarsely developed than in allied forms. In the female 
the hind tibia has a longish posterodorsal bristle and a dense series of 
setulae across apex of posterior surface; the ocellar triangle may be 
shining, as in most specimens, or dulled, as in a few 

I have seen specimens of tuberculata from British Columbia, Con- 
necticut, Idaho, Illinois, Manitoba, Maryland, Massachusetts, Michi- 
gan, New Brunswick, New York, Ohio, Oregon, Pennsylvania, Quebec, 
South Dakota, Washington, Wisconsin. 


Hydrotaea unispinosa Stein 


Hydrotaea unis pinosa Stein, 1898, Berl. Ent. Zeitschr., (1897) 42 (3-4): 165; Aldrich, 
1905, Misc. Coll. Smithsn. Inst., 46: 535; Malloch, 1916, Bull. Brooklyn Ent 
Soc., 11 (5): 109; Malloch, 1918, Bull. Brooklyn Ent. Soc., 13 (2): 33; Malloch, 
1918, Trans. Ent. Soc., 44: 290; Stein, 1919, Arch. f. Naturgesch., (1917 
81 A (1): 129; Stein, 1920, Arch. f. Naturgesch., (1918) 84 A (9): 42; Leonard, 
1928, Mem. N. Y. (Cornell) Agr. Exp. Sta., 101 (1926) p. 832; Séguy, 1937, 
Gen. Insect., Fasc. 205 p. 206; Strickland, 1938, Can. Jour. Res., 16 (Sec. D 
214. 

The males of unispinosa and scambus have not only a spine on 
hind femur but also on ventral surface of hind tibia, thereby 
distinguishing them from other males possessing only the femoral 
spine. In the case of unispinosa the tibial spine is of complex struc- 
ture terminating in fine hairs, whereas in scambus the spine is simple 
with the tip curved apicad. The females of unispinosa may invariably 
be distinguished from those of scambus that have no ventral bristle 
on mid tibia, by the polished parafacials at base of antennae, and by 
the absence of a slender apical posteroventral bristle on hind tibia 

I have seen specimens of unispinosa from British Columbia, 
Georgia, Idaho, Kentucky, Maryland, Massachusetts, Michigan, 
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Minnesota, Montana, New Brunswick, New Hampshire, New Jersey, 
New York, Ohio, Ontario, Oregon, Quebec, Washington, Wisconsin, 
Wyoming 


I wish to express my keen appreciation of assistance from the 
following institutions in the loan of material, and to acknowledge my 
indebtedness to members of the staff, through whom this study was 
made possible: United States National Museum (U.S. N. M.), 
Division of Entomology of the Canadian Department of Agriculture 
(C. N. C.), American Museum of Natural History (A. M. N. H.), 
University of Kansas (Univ. Kans.), Cornell University, University 
of California, Utah State Agricultural College, The State College 
of Washington. It has also been my privilege to examine material 
n the private collections of Dr. F. M. Snyder and Mr. R. R. Dreisbach, 
for which I am deeply grateful 


FRESH-WATER INVERTEBRATES OF THE UNITED STATES, by Rosert 
W. PENNAK. Pp. ix+769, 470 figs. The Ronald Press, New York. 1953. 
Price, $14.00. 

To attempt to cover, in one volume, the fresh-water invertebrates of an area 
as large and as varied as the United States is an enormous undertaking. The 
selection of material to be included poses an initial problem; one must decide, for 
example, how far to carry aids to identification, what forms tu omit as geo- 
graphically or ecologically extralimital, what illustrations to use, how much 
anatomical description and definition to include, and how much to give in the 
way of physiology, ecology, life cycles, techniques, etc. Dr. Pennak has steered 
rather a median coutse. There is, necessarily, some inconsistency; for example, 
as to the matter of identification aids, the decapods and the Cladocera are 
keyed to species, whereas most of the insect keys stop with the genus. In the 
introductions to most taxonomic groups, a considerable amount of material is 
given on such subjects as general characteristics, internal and external anatomy, 
habits, reproduction, life histories, ecology, distribution, and methods of col- 
lecting and culturing; and though in some groups this introductory material 
may take ten pages or more of the text, in the insects in general and the insectan 
orders in particular it is much more limited. 

The book represents years of thorough and sustained work. The author's 
capability for such, and the working of his orderly, critical mind, are well known 
and appreciated by his colleagues. Thirty-two specialists have reviewed the 
different parts of the text, thereby giving a more authoritative treatment and at 
the same time preserving the advantages that come from single authorship. There 
are errors and inconsistencies, but these can certainly be excused in the first edition 
of so large a work. Perhaps the most important general criticism is that certain 
parts of the book, though reviewed by specialists, appear to be in the main com- 
pilations and, as such, are not up to date. In the long run, however, the author 
and publisher have cooperated to produce a work which should be of great 


assistance to the limnologist, field ecologist, and invertebrate zoologist. 
—M. T. J. 





ELECTRON MICROSCOPE STUDIES OF INSECT 
MUSCLE. I. FLIGHT AND COXAL MUSCLE 
OF HYDROPHILUS PICEUS 


GEORGE A. EDWARDS,! PERSIO DE SOUZA SANTOS,? 
HELENA LOPES DE SOUZA SANTOS,’ anp PAULO SAWAYA! 


The ultrastructure of vertebrate muscle has been, of recent years, 
under intensive study (Hall, Jakus and Schmitt, 1946; Jakus and 
Hall, 1947; Szent-Gyorgyi, 1947; 1953; Jones and Barer, 1948; Draper 
and Hodge, 1949; Rozsa, Szent-Gyérgyi and Wyckoff, 1950; Bluhm 
and Sitaramayya, 1951; Perry and Horne, 1952; Weber and Portzehl, 
1952). As a result we now have a good idea of the structural organ- 
ization of vertebrate muscle fibers and a knowledge of the relation 
between certain morphological and chemical events in the fiber during 
its action. To date there are few published studies of the ultra- 
structure of invertebrate striated muscle. The first was that of 
Richards, Anderson and Hance (1942) who used insect muscle to 
illustrate a fine sectioning technique. Later, Farrant and Mercer 
(1952) studied the filamentous structure of grasshopper wing muscle 
and crab leg muscle, but failed to show the classical cross striations 
in the fibrils. More recently in a comparative study of invertebrate 
and vertebrate fibrils (Edwards, Souza Santos, Souza Santos and 
Sawaya, 1953a; 1953b) it was found that muscles from different re- 
gions of the insect present differences in fibrillar structure, and that 
the insect fibril differs considerably from that of the vertebrate. Dhiffer- 
ences between insect and vertebrate muscle fibers are not too sur- 
prising in view of the fact that ryanodine, a drug acting specifically 
on the contractile processes in striated muscle, produces different 
responses in the frog and cockroach muscle (Edwards, Weiant, Slocombe 
and Roeder, 1948; Edwards and Theodorides, 1949), some of these 
differences being summarized in Table I. Further differences between 
insect and vertebrate muscle may be encountered in the innervation, 
intermediary metabolism, oxygen supply, etc. (cf. Roeder, 1953) 
Thus a study of the ultrastructure of various types of insect muscles 
seems warranted. 


MATERIAL AND METHODS 


The muscles used in the present study were the dorsal, longitudinal 
indirect flight muscles and the coxal levators of adults of the black 
water beetle, Hydrophilus piceus. 


The muscles were used either fresh, macerated or fixed Variou 


'\Laboratorio dé Pi iologia Geral e Animal da Faculdads cle I losofia, Ciéne 
e Letras, da Universidade de Sao Paulo, Sao Paulo, Brazil 
2Laboratoério de Virus, do Instituto Butantan, Sao Paulo, Brazil 
Seccéo de Microscopia Eletrénica, da Universidade de Sao Paulo, 
Brazil 
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were tried, e.g NaCl, Na borate, Sorensen’s phosphate 

n saline, and glycerol The fixatives were either for- 
malin, 5 and 10%, or phosphotungstic acid (0.1% in Na phthalate 
at pH o.2 Of these the best results were obtained with glycerol 
and distilled water. The final technique was as follows. Muscle 
bundles were removed in the relaxed state (by magnesium anaesthesia 
of the animals preceding dissection), in equilibrium length (7.e. allowed 
to come to rest after cutting one end), and in the contracted state 
normally following cutting both ends of the muscle (cf. Szent-Geoérgy1, 
1953 They were then placed in 20% glycerol for 7 to 12 hours at 
3°C, followed by cold 50% glycerol for the same length of time, then 
washed and stored in cold distilled water until used (1 to 24 hours 
after washing). Such treatment permitted easy separation of the 
bundles into single fibers, and avoided clotting of the white muscles 
and the har s that followed either salt maceration or formol fix- 


i 
7 


ation 
TABLE I* 


DIFFERENCES OF RESPONSE OF FROG AND COCKROACH MUSCLES TO RYANODINI 


ErrecT OF RYANODINE 
ON COCKROACH FROG 
rRIATED MUSCLES 0 


Microscopic organizatior inchang accelerated retraction clot forma 
tion: general disorganization and 
coagulation of muscle substance 


abolished irreversibl 


Muscle leng I ims marked and irreversible 
shortening 


1 


Action potential unchanged abolished irreversibly 


*From unpublished data of Roeder, Edwards, Weiant and Slocombe 


The fibril suspensions were prepared by shaking the fibers with glass 
beads, or by blending at 12,000 rpm for 10 minutes in a micro-blendor 
The shaking process separated the fibrils from sarcosomes or other 
inclusions, but generally left the fibrils unbroken. The best pre- 
parations were those in which the fibers were teased with needles, 
under the light microscope, to the fibril stage and the resulting sus- 
pension then micro-blended. The preparations were examined in 
the electron microscope either plain, stained with phosphotungstic 
acid, or shadowed (10° angle) with chromium or palladium. The 
microscopes used were the RCA “EMU” and the Siemens ‘UM 100b”’. 
The majority of photographs were taken at 3300X, but magnifications 
of 1300 and 6300 were commonly used 

All figures were obtained from preparations prepared by glycerol 
maceration, mechanical teasing followed by trituration in a micro- 
blendor, and shadowing with chromium at an angle of 10 
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RESULTS 

A Indirect flight muscles.—In gross structure the indirect flight 
muscles (‘fibrillar muscles’, cf. Wigglesworth, 1950) consist of heavily 
tracheated, long fiber bundles. The fibers are difficult to tease apart 
mechanically but easily separated by glycerol maceration into dis- 
tinct, large, reddish, single fibers of small period of striation, contain- 
ing many small bundles of fibrils; the whole being held together by 
tracheolar tufts (Fig. 1A The fibrii-sarcoplasm ratio is high 
When crushed, or teased, the fiber shows an alignment of fine fibrils 
alternating with rows of sarcosomes whose diameter approximates 
that of the fibril. On injury the sarcosomes and other inclusions 
spill out of the fiber and the fibrils spread widely apart forming a 
soupy suspension. There is no evidence of a sarcolemma nor of re 
traction clot formation in the red fibers. The fibers are quite uniform 
in diameter. The fresh muscle tears transversely easily, thus being 
difficult to stretch or ligate 


Fic. 1. A. Single muscle fiber from dorsal, longi I 
muscle Note shortness of period and tracheolar tuft 3 Single fiber from 
coxal levator Note long period of striation, absence of icheole presence of 


arcolemma (at arrow 


The outstanding characteristics of the flight muscle fibril as seen 
under the electron beam are the transverse breakage, the shortn 
of period and the uniformity of outline. The fibrils break at the 
end of the A band into distinct, uniform pieces, ranging from singl 
sarcomeres to long pieces of many sarcomeres length. The mechanism 
of the break is apparent in Fig 2, where one can see th separating 
sarcomeres with some filaments continuous through the I region, and 
the Z line being isolated from the rest of the sarcomere. The fibril 
or fragments, show always a clean outline and usually appear to hav 


( 
a thicker central region indicative of a cylindrical form. The A and 


1 


I regions are always well defined, but not all lines are visible in all 
Stages of contraction or rest. Three characteristic states of ie fibril 
were chosen for our study; complete contraction, partial contraction, 
and equilibrium. 
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he equilibrium state (Fig. 3) the flight muscle fibril showed 
A and I regions. The lighter region of the I was always visi- 
ble, but not always did the Z line appear. The A region always showed 
a central, shallow trough with only occasionally a small central line 


{ 


identifiable as M. In this state the sarcomere averaged 2.47 microns 


in length, the A region being 2.08 and the I region 0.39 microns (Table 
I] The equilibrium fibril appeared cylindrical and completely 
filled with filaments, to judge from the frayings at the visible breaks, 
nd from the manner in which the fibril collapsed. 


Myofibril fron showing beginning of break in the 


In the partially contracted fibril (Fig. 4) the A region appeared 
quite concave and the I convex, with the M quite visible and the Z 
line as a distinct ring. This would suggest that in the fibril during 
contraction the substance flows from the two proximal halves of the A 
region toward the I region, concomitant with a shortening of both 
regions 

The fully contracted fibril appe ared merely as a series of dark and 
light rings, with no lines distinguishable, and with the light, concave, 
A region noticeably more shortened than the heavy, dark I. 

Stretched fibrils were seen in which breaks had commenced in the 
[ region, showing the I region to contain filaments apparently con- 
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tinuous throughout the fibril and the Z line as a substance apparently 
non-sarcomere. In many preparations filaments were seen at fray- 
ings, or breaks, or scattered around the background. One interesting 
group of filaments (see Fig. 3 at arrow) showed a periodicity which 
was greater than that of single filaments and much less than that of 
the fibril. Such an occurrence is still unexplained. It is worthy of 
remark that the flight muscle fibrils did not easily fray at the edges 

Associated with the fibrils were found tracheoles and sarcosomes 
The tracheoles occurred singly and in tufts. (Fig. 5). The sarcosomes 
appeared as dense, more or less spherical, bodies, usually surrounded 
by granular material and scattered filaments (see Fig. 4) 


Fic. 3. Flight muscle fibril in equilibrium length. Note that Z line is pressed 
against the A region. Note also intermediate periodicity of group of filament 
at arrow. 


No sarcolemma was observed in the flight muscle preparations; 
presumably the tracheolar tufts being the supporting and containing 
structures for the fibrils. 

B. Coxal levator muscle——The coxal muscles of Hydrophilus 
macroscopically appear as broad bundles of glistening, white, tough 
fibers. The fibers are short and of small diameter. Groups of fibers 
are held together by tracheae and the fibrils held within the fiber by 
a thick sarcolemma (Fig. 1B). The sarcolemma easily is made visible 
by placing the single fibers in 0.85% NaCl for one hour followed by 
distilled water for 15 minutes at room temperature. Under such 
conditions the fiber contents pull apart in various places, sometimes 
forming clots, sometimes retaining their organization, but in all cases 
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s the clear membrane distinguishable. The single fibers appear to 


leaving 
ind the fibril-sar oplasm ratio 1s high. 


be supplied with but few tracheae, : 
Few granules or other inclusions are visible in these fibers. The 
period of the white fiber is about twice that of the red fiber described 
above. In dissection the coxal muscle splits longitudinally, so that 
it is difficult to determine when one has isolated a single fiber. This 
characteristic is carried through to the fibril stage. In teasing or 
trituration the fiber divides into smaller and smaller bundles of fibrils, 


or fractions of fibrils 


A 


. 


4. Mvofibril of flight muscle in partial contraction. Note elliptical 
ity of A regior The dark, spherical body is a sarcosome 


line and conc; 


We obtained coxal fibrils in stretched, equilibrium, partially con- 
tracted and fully contracted stages The coxal fibril, in general, was 
characterized by its flatness, lack of uniformity of outline and its com- 
paratively long period of striation 

The equilibrium state of coxal muscles (Fig. 6), in contrast to 
flight muscle fibrils, dries down to appear to be flat with the A and I 
regions less well marked than in the flight muscle fibril. The H band 
appt ared as a very shallow depression, at times si arcely visible, some- 
very thin M line. The Z line was quite distinct as 


times showing a 
continuing beyond the edge of the fibril 


a thick raised band, often 
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,»** vs 


. 


er ae ee es 


Fic. 6. 


Tracheoles associated with flight muscle 
arrow) and double spiral (double arrow 
ing of intertaenidial membrane, leaving 


Note single spiral (singl 
Serrate shadow indicate 
piral taenidia in relief. 


types. 


flatten 


Fic. 6. Myofibrils from coxal levator in equilibrium length 
Z line, weak H region, flatness of fibril and tendency toward longitudi 
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he lighter regions of the I region were usually visible, with some- 

mes a suggestion of the N lines. The period of the fibril in this stage 
averaged 4.2 microns, the A region averaging 3.5 and the I region 0.7 
microns It became apparent that the M line was more often visi- 
ble in the stretched or equilibrium length fibril, and the N more often 
visible in the partially or fully contracted fibril. Thus it was not 
usual to see all lines at one time. The partially contracted fibril 
showed the appearance of the N lines and the disappearance of the 
M. The A region was shorter and concave, whereas the I region ap- 
peared more convex and its length less definite. 


Fic. 7. Coxal levator fibril in full contraction. The frayed portion of fibril 
shows that lines do not disappear during contraction but are obscured by A sub 


stance 


The fully contracted coxal fibril showed the same accordion form 
seen in the red fibrils, i.e. the heavy I region alternating with the short 
concave, less dense A region. We were fortunate in obtaining one 
preparation in which the fibril was splayed out (Fig. 7) demonstrating 
that in the contracted fibril the lines do not actually disappear. The 
A substance is withdrawn toward the I region; the central portion of A 
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thus becoming quite flat and trough-like. The dark, thick band of 
I substance appears to be I substance plus A substance obscuring the 
N lines which approximate the Z. Thus the apparently solid, dense 
ring in the I region of the fully contracted fibril is actually composed 
of the Z line, the two N lines and the additonal A substance. Both 
regions shorten in full contraction, but the A more than the I. 

The longitudinal filaments composing the fibril of the coxal levator 
were seen easily due to the tendency of this fibril to split and fray. 
In some preparations transverse filaments appeared as well. No 
attempt has been made to determine the dimensions of the filaments. 
Often in the blended preparations we observed fragments of clear 
membranes, but the significance of these cannot at the moment be 
stated. Few tracheoles or inclusions were seen in the white fibril 
preparations. 


DISCUSSION 


The present work supports the contention that there are differences 
between vertebrate and insect striated muscles, and further shows 
that there can exist a considerable difference between two muscles of 
the same individual insect—differences in color, size, shape and con- 
tents. Well known is the fact that the flight muscles of Coleoptera, 
Diptera and Hymenoptera contain sarcosomes and are of a color vary- 
ing from yellow, to red or brown, whereas the other muscles of the 
body are white. The significance of the color difference in insect 
muscle is still not understood though it may be related to enzyme 
content and hence physiological capacity (Barron and Tahmissian, 
1948: Sacktor and Bodenstein, 1952). Less well known is the dis- 
tribution and function of the sarcolemma and its relation to support, 
retraction clot formation, and alignment of forces within the fiber 
It appears from the present study that there must exist a relation- 
ship between presence of sarcolemma and longitudinal splitting of the 
white fiber and fibrils, in contradistinction to lack of sarcolemma, 
presence of tracheolar support, and transverse breakage in the flight 
muscle fibrils. The differences in period of striation in various muscles 
of insects have been previously reported and a relation to function 
suggested (Szent-Gyoérgyi, 1947). The differences we have noted in 
structure cannot as yet be related to the function of these muscles. 
Such a correlation can only be made after a further study of the bio- 
chemical and physiological characteristics 

The insect fibril differs from that of the vertebrate in several re- 
spects. The insect fibril is generally larger in diameter and _ period 
of striation. In the insect fibril two types of breaks are shown, i.e 
two different alignments of forces within the fiber and the fibril. The 
insect fiber may or may not have a sarcolemma, usually the white 
muscle having and the red muscle lacking it. And finally the insect 
fibril may have tracheolar support and be accompanied by sarcosomes 
(shown by Watanabe and Williams, 1951, to resemble the vertebrate 
mitochondria in chemical composition and activity). The presence 
of regions and lines in the insect fibril appears to depend upon the 
state of contraction. We have seen, in our insect preparations, all 
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regions and lines described for vertebrates, with the exception of the 
3 lines in the M region described for rabbit muscle by Perry and Horne 
(1952) and seen by us in fibrils of myotomes of Branchiostoma 
(Edwards, Souza Santos, Souza Santos and Sawaya, 1953a). It 
should be noted, however, that in the insect preparations the M and 
N lines are either weak or absent 

We believe that our preparations throw some light upon the fate 
of the various regions and lines during contraction of the fibril. In 
the resting or equilibrium fibril the A and I regions are distinct, the 


A containing usually a largish H band with a weak M line. The | 


TABLE II 


DIMENSIONS OF FIBRILS IN H/. Piceus 


FIBRIL DIAMETER | SARCOMERI 
IN MICRONS 


Stretch é 3.46 o.a 2.4 0.80 
9 - 


2.1-4.7 é 3.6 2.3-2.5) 0.6-1.1 


equili 35 2.4 : 0.39 


2.7) 0.2-0 


1.86 0.33 
1 .6-2.3)0.25-0.: 
full a\ f 4: Oe 0.45 


contraction 


tretch average 
range 


Equili 

brium 

partial < 2.79 0.93 
contractior rang 2.2-9.¢ 2.6-5.6 2.0-4.6) 0.5-1 


full i ig 6.3 : 1.25 0.85 


contractior 


region contains a less dense region with its dense, and always con- 
spicuous, Z substance. In view of the way in which the flight muscle 
fibrils break transversely, and in view of the fact that the Z line often 
was seen to continue beyond the periphery of the fibril, or to appear 
as a series of isolated, irregular substances on the isolated filaments 
of split fibrils, we are inclined to believe that the Z is not part of the 
sarcomere, but rather a cementing substance for the filaments. Dur- 
ing partial contraction the proximal halves of adjacent A regions begin 
to migrate toward the I region, thus compressing the I and aiding in 
the formation of the N lines. Both A and I regions shorten at this 
time, leaving the A region depressed and the I reinforced or convex. 
During full contraction the [ region is compressed, the N lines approxi- 
mate the Z which appears as a heavy ring, the A substance appears 
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to obscure the N lines, the H band goes out of view, and the whole 
fibril then appears as a bellows, 1.e. a series of heavy rings and shallow 
troughs, with apparently no lines. Differential shrinkage may be 
involved in the final appearances shown in the figures but there has 
to be some underlying difference to give rise to such differential effects 


SUMMARY 


The structure of the fibrils of the dorsai longitudinal flight muscle 
and the coxal levator muscle of Hydrophilus piceus has been observed 
with the electron microscope. 

Differences between the two types ol muscle have been described 
and a comparison made with vertebrate striated muscle 

A suggestion as to the fate of the regions and lines of the fibrils 
during contraction is advanced to explain the differences observed in 


not 


various stages of contraction. It is believed that the lines do 
disappear, but become obscured by movements of the A and I sub- 


stances during activity. 
It is suggested that the Z substance is not part of the sarcomere. 
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A CONTRIBUTION TO THE TAXONOMY AND DISTRIBUTION OF THE 
AMERICAN FRESH-WATER CALANOID CRUSTACEA, by TREVOR 
KINCAID. Pp. 734-5 plate The Calliostoma Company, 1904 East 52nd St 
Seattle 5, Washington Price $1.50 

Though one is often inclined to look with a certain amount of suspicion on priv 
ately printed taxonomic works, there is no justification for such in the present case 

In this little book, the author brings together the results of years of study, based 

on the diligent accumulation of material, of the calanoid cop*pods, particularly 

the genus Diaptomus, of which he describes two new species, kiseri from Wash 
ington and D. sinuatus from Florida. The species concept is a conservative one, 
and the author's discussion of speciation in this group is perhaps the most sig 
nificant part of the work. The peculiar latitudinal distribution of the American 
calanoid copepods is noted, and an explanation based on the advance and recession 
of the continental glaciers is proposed 

The book is printed in good type, on good paper, and the photographic illustra 
tions, though pasted to the pages, are clear-cut. There are some typographical 

errors, though no more than usual in such a work. The author also served a 

illustrator, editor, printer, and book-binder; the pages were set up on a small hand 

press during spare time. The product is adequate, though its appearance would 
have been improved by better page balance and by the greater variety of type 
that a professional printer would have had available. One must admire the enter 
prise of a man who, well past retirement from teaching though still very active in 
other fields, would attempt to produce a work of this type, from the original writing 
to the distribution of the finished product.—M. T. J 


DAS TIERREICH (SAMMLUNG GOSCHEN IV/3, INSEKTEN, by H. von 
LENGERKEN. Pp. 128, 58 figs. Walter de Gruyter & Co., Berlin. 1953 
Price, DM 2.40 

This miniature work presents a striking contrast to the voluminous textbooks 
in entomology, often in several volumes, which have appeared in the past in 

Germany and other European countrie It is part of a series of small, but highly 

condensed and well-written works, designed to cover the animal kingdom. It 

consists of a brief introduction, a general part dealing with internal and external 

anatomy, embryology, postembryological development, and ecology, and a 

systematic part, in which the orders and some important families are discussed 

briefly. 

Graduate students and others who wish to acquire a basic knowledge of 
entomological terminology and expression in the German language should find 
this work a very useful tool.—M. T. ] 
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Very few critical papers have been published on first stage larvae 
of mosquitoes as compared with the vast amount of literature dealing 
with mature larvae and adults. Reasons for this situation may be 
that (1) the first stage is small and must be studied with a compound 
microscope, (2) individual larvae are somewhat more difficult to mount 
on slides than those of later stages, and (3) there seems to be a general 
feeling among culicidologists that the first stage larva with its incom- 
plete sclerotization is deficient in diagnostic characters. Actually, 
the difficulties of preparation and study are not too great and many 
species are as readily distinguished in this stage as when fully developed 
Preparation is best accomplished by adding hot water to the larvae 
to kill them, transferring them immediately with forceps or pipette 
into 50 percent alcohol, puncturing them with a fine cutting needle 
in the region of the seventh to eighth tergite, transferring them to 
cellosolve for a few minutes and mounting them in Canada balsam 
under a small coverslip of ‘number one’”’ thickness. <A lateral view 
of the terminal segments is a requirement for identification. 

Among previous works dealing with first stage larvae of Holarctic 
species of mosquitoes, that of Marshall (1938) is outstanding. Mar- 
shall described the first stage of 24 British species and included a key 
to 11 species of Aedes of which 5 occur in North America. Of the 
California species he figured communis (De Geer), vexans (Meigen) 
and cinereus Meigen. The first of these was drawn by J. F. Marshall 
himself and it does not show the diagnostic points so well as the other 
two which were executed by A. J. Terzi. However, none of the 
figures define the limits of the primary and secondary sclerotized 
areas of the siphon. 

In North America several articles have appeared since 1929 in 
which various stages, including the first, have been described. Ex- 
amples are Hearle (1929) on Aedes flavescens Miller, Abdel-Malek 
(1949) on Aedes trivittatus (Coquillett), Breland (1949) on Toxor- 
hynchites septentrionalis (Dyar), Breland (1951) on Aedes infirmatus 
Dyar and Knab, and Wilkins and Breland (1951) on Orthopodomyia 
alba Baker. These papers, while not being comparative, have fur 
nished valuable background material for this field of study. Authors 
publishing on more than one species in a comparative sense have been 
Pratt (1943) on the Puerto Rican Anopheles, and Bohart (1948) on 
Aedes dorsalis (Meigen) and A. squamiger (Coquillett). Finally, 
the most useful paper yet to appear is that of Dodge (1946), an ab- 
stract of a doctoral dissertation, in which generic distinctions are 
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given in some detail and specific characters are also discussed, including 
many not previously mentioned by other authors. 

Of the seventeen species of Aedes known from California, material 
of fourteen was available for study in the first stage. Two of the 
other species, pullatus (Coquillett) and flavescens (Miller), are very 
rare in California, and their omission from the key should hardly de- 
crease its usefulness. The third species, cinereus Meigen, has been 
ncluded in the key on the strength of the description and figure of 
Marshall (1938). Material of the fourteen species at hand has been 
accumulated over the past six years largely by the writer. However, 
for many specimens, as indicated later in the paper, I am indebted to 
E. Mezger, A. W. Lindquist, L. Isaak, A. D. Telford, and J. G. Shana- 
felt. Also, specimens of Psorophora for generic comparison were 
kindly supplied by H. D. Pratt 

The first stage larva can be recognized by the egg breaker (fig. 2, eb) 
on the dorsal surface of the head. Also, most of the hairs are single, 
including head hairs B, C, and d and the pentad hairs. The siphon 
hair is single in all observed species of the subgenus Ochleratatus but 
is usually multiple in Aedes (Aedes) cinereus and Aedes (Aedimorphus) 
vexans. The absence of the ventral brush in the first stage and its 
presence 1n the three later stages is diagnostic for California genera, 
but in other areas this difference does not apply to Wyeomyia, the 
pecies of which have no brush in any stage. 

The terminal appendages of the antenna in Aedes are quite different 
in the first stage as compared with those of later stages. ‘This is il- 
lustrated in figures 3 to 5 which give the transition from first (fig. 4) 
to second (fig. 5) to fourth (fig. 3) instar in Aedes cataphylla Dyar. 
The appendages are numbered according to Belkin (1950): inner sub- 
apical hair (2), outer subapical hair (3), dorsal median terminal hair (4), 
hyaline process (5), and dorsal external finger process(6). The inner 
subapical hair is long and strong in all species of Aedes examined. 
It becomes somewhat shortened, thickened and bent in the later stages. 
The other hair which changes conspicuously is the outer subapical. 
At the first molt it decreases from a long bristle to a very short one 

Characters which have been most useful in species diagnosis are 
the terminal antennal appendages, the spiculation of the antenna, the 
number and shape of the comb scales and pecten teeth, the relative 
development of the pentad hairs as compared with the siphon hair and 
the lateral hair of the anal segment, the extent of the primary scle- 
rotized area at the end of the siphon tube, the position of the dorsal 
preapical bristle, and the shape of the anal gills 

At birth the larval Aedes has a primary sclerotized ring which may 
cover 5 to nearly 50 percent ol the siphon, depending upon the species 
During the first stadium a secondary sclerotization develops, reaching 
toward the base of the siphon Differentiation of these two areas is 
essential to species identification Ordinarily there is a slight con- 
striction at the base of the primary ring and in any case the color and 
texture are slightly different. Under high magnification the trans- 
verse rugulae are more coarse and more widely spaced on the primary 
"ring. 
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The position of the dorsal preapical pair of bristles must also be 
discerned and careful focusing under high magnification and with 
good light is frequently necessary. This bristle is inserted in the 
primary ring except in Aedes nigromaculis (Ludlow) in which it 1s 
just basad of the ring. 


GENERIC KEY TO THE FIRST STAGE LARVAE 
OF CALIFORNIA MOSQUITOES 

Without a siphon. Anopheles 
With a siphon 2 
Without a pecten on the siphon 3 
With a pecten on the siphon j 
Siphon stout at base, apically narrowed to a sharp sclerotized saw-like 

structure ; Mansonia 
Siphon not narrowed as above; no spicules on antenna; siphon bristle 

double ; Orthopodomyia 
Anal segment nearly ringed by saddle Uranotaenia 
Anal segment with a small dorsal plate only 5 
Comb with three scales, egg-breaker a transverse ridge Psorophora 
Comb with more than three scales or egg-breaker sharply pointed 6 
Siphon with a row of ventral bristle Culex 
Siphon with a single pair of ventral bristles 7 
Comb in a partially double row; pronotal hairs 1 and 3 similar in length and 

well developed Culiseta 
Comb in a single row, pronotal hair l poorly developed, hair 3 well developed; 

egg breaker < harply pointed Aedes 


KEY TO THE FIRST STAGE LARVAE OF CALIFORNIA AEDES 

Dorsal preapical bristle of siphon inserted close to apex of primary ring 
(fig. 6) 

Dorsal preapical bristle of siphon inserted well back of apex, and at or basad 
of apical one-fourth of primary ring in those species with a long ring 
(fig 1) 

Siphon bristle branched, at least on one side 

Siphon bristle single 

Distal pecten tooth composed of a strong primary spine and a group of 
mall sub-basal ones (fig. 18) vexans 

Distal pecten tooth composed of a strong primary spine and a gradually 
descending series of shorter ones cinereus 

Antenna with fewer than three long equal terminal bristle 5 

Antenna with three long equal terminal bristle 7 

Comb scale very long and blunt; antenna hardly, if at all, spiculate below 
median tuft, with only one long terminal bristle; siphon bristle at or before 
middle of siphon (fig. 12)..... varipalpus 

Comb scale sharply pointed; antenna with evident spicules below median 
tuft, with two long equal terminal bristles; siphon bristle beyond middle 6 

Antenna about seven times its greatest diameter (fig. 17) sticticus 

Antenna about five times its greatest diameter (fig. 9) ventrovittis 

Primary ring of siphon shorter than its diameter at apex; lateral hair of anal 
egment shorter than saddle (fig. 13) dorsalis 

Primary ring of siphon longer than its diameter at apex; lateral hair of anal 
segment longer than saddle (fig. 6) bicristatus 

Primary ring of siphon shorter than its diameter at apex; antenna hardly, 
if at all, spiculate below median tuft, with one long and several shorter 
terminal bristles 

Primary ring of siphon longer than its diameter at apex; antenna with 
evident spicules below median tuft; with two long equal and several 
shorter terminal bristles 10 

Dorsal preapical bristle of siphon inserted at middle of primary ring; gill 
very short (fig. 15) ‘ taeniorhynchus 

Dorsal preapical bristle of siphon inserted at base of primary ring; gill 
long (fig. 16)... i nigromaculis 
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Lateral hair of anal segment about as long as or shorter than saddle ; 11 
Lateral hair of anal segment one and one-half or more times as long as 
saddle Pua ; a5 ina 
Siphon with two or more pecten teeth beyond siphon bristle (figs. 1, 4). 
aa cataphylla 
Siphon with not more than one pecten tooth beyond siphon bristle. . 12 
Comb scale with a heavy subterminal fringe and a weak median spine 
(fig. 11) ; Peet increpitus 
Comb scale with a moderate to scanty fringe and a long, stout median 
pine (fig. 7) hexodontus 
Comb scale with a heavy terminal fringe and a hardly differentiated median 
pine (fig. 8) ..communis 
Comb scale with a strong median spine ae ee 
Primary ring of siphon less than twice its diameter at apex; gills very short; 
pentad hair III not so well developed as lateral hair of anal segment 
(fig. 14) j squamiger 
Primary ring of siphon more than twice its diameter at apex; gills long; 
pentad hair III as well developed as lateral hair of anal segment (fig. 10) 


fitchii 


Aedes bicristatus Thurman and Winkler 
(Fig. 6) 

Material Studied.—Six specimens (1 drawn), Loch Lomond, Lake 
Co., January 25, 1951 (R. Bohart, L. Isaak); 1 specimen, Petrified 
Forest, Sonoma Co., November 29, 1950 (R. Bohart, L. Isaak). 

V ariation.—The comb on one side each of 3 specimens has 5 scales 
instead of the prevailing 4. The pecten consists of 4 or 5 teeth before 
the siphon bristle and usually 1 tooth following it. The distal tooth 
has a few small inferior teeth and 1 or more superior denticles. There 
is no indication of the accessory siphon hairs characteristic of the 
mature larva. These appear in the second instar, one above and be- 
tween the last 2 pecten teeth and the other subdorsally at the apical 
one-third of the sclerotized area. 

Identification.—The_ British representative of this group of 
Ochlerotatus is Aedes rusticus Rossi. According to data given by 
Marshall (1938) and two specimens sent to me by Dr. T. T. Macan, 
rusticus differs mainly in having as a rule 6 to 9 comb scales and 7 to 
11 pecten teeth with 2 or more usually beyond the siphon bristle. 


Aedes cataphylla Dyar 
(Figs. 1-5) 

Material Studied.—Sixteen specimens, Celio Ranch, El Dorado Co., 
April 28, 1950 (R. Bohart); 3 specimens, Upper Truckee River, Lake 
Tahoe, El Dorado Co., April 28, 1950 (R. Bohart). 

Variation._A number of pecten teeth beyond the siphon bristle 
is characteristic as it is in the fourth stage larva. There are usually 
3 of these post-bristl teeth but the number varies from 2 to 5 in the 
material at hand. Of the comb, 3 percent have 4 scales, 18 percent 
have 5, 53 percent have 6, and 26 percent have 7. 


Aedes cinereus Meigen 
This species is illustrated and discussed by Marshall (1938, pp 
147-149). It appears that the dorsal preapical bristle is inserted near 
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Richard M. Bohart 
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le apex of the siphon tube, the pentad hairs, lateral hair of the anal 
ent, and siphon bristle are all rather short, the siphon bristle is 


ory 
CY TT) 


double, there are 5 to 10 pecten teeth before the siphon bristle, 6 to 8 

scales with moderately developed apical spines, and long slender 
gill The type of terminal antennal appendages and extent of the 
primary siphon ring are not given by Marshall 


Aedes communis (DeGeer) 
Fig. 8 

Material Studied.—Four specimens, Ebbetts Pass, Alpine Co., 
June 13, 1950 (R. Bohart) 

Variation.—In the limited material available the pecten has 7 or 
8 teeth, all before the siphon bristle The comb varies from 9 to 10 
scales, this being more than the average of any other species under 
consideration. In a few of the scales the center spine may be slightly 
more pronounced or the whole scale more pointed than the one figured 
According to Marshall (1938), the center spine is well developed in 
European specimens. Another point of difference is that the pecten 
teeth figured by Marshall are more “‘L-shaped”’ than in my specimens 


Aedes dorsalis (Meigen) 


(Fig. 13 


Material Studied.—Six specimens from a brackish marsh (1 drawn), 
Suisun, Solano Co., March 29, 1948 (E. Mezger); 32 specimens from 
a brackish marsh, Vallejo, Solano Co., June 6, 1952; and 17 specimens 
from fresh water, Dixon, Solano Co., September 22, 1952 (A. Telford, 
E. Mezger) 

Variation.—No significant differences can be found between the 
first stage larvae from fresh and brackish water except for smaller 
gills on the average in the latter. The pecten varies from 3 to 6 teeth 
with | of these teeth rarely beyond the siphon bristie. The comb has 
5 to 7 scales in the percentages of 9, 67 and 24 respectively. The 
central tooth of the comb scale is sometimes more pronounced than 
that illustrated 

Identification.—This species commonly occurs in brackish water 
with Aedes squamiger and in fresh water with A. nigromaculis. It 
is easily distinguished from the former by the short lateral hair of the 
anal segment, and from the latter by the more apical position of the 
dorsal preapical siphon bristle 


Aedes fitchii (Felt and Young) 
(Fig. 10 

Material Studied.—Two specimens, Celio Ranch, El Dorado Co., 
April 28, 1950 (R. Bohart). 

Variation.—The pecten range is 5 to 7, all before the siphon bristle, 
and the comb is composed of 8 scales in the four combs available for 
study. Some comb teeth have a longer apical spine than that figured 

Identification.—The very slender siphon and prominent siphon 
bristle are probably as characteristic of the first stage larva as they 
are of the fourth stage 
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Fics. 7-12. Terminal segments and antenna of fir 
a, antenna; c, comb scale; p, pecten tooth inserted just | 
p', pecten tooth inserted just before p 
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Aedes flavescens Miller 
This species is known in California from adults only, taken in 
Shasta County. No first stage larvae are available for study and the 
only published description is Hearle (1929). Except for the limits 
of the primary siphon ring, all of the important taxonomic features 
are shown in Hearle’s illustrations. Judging from these it appears 
that A. flavescens might key out to increpitus from which it could be 
separated by the comb scales. Hearle described these as 6 to 7 in 
number, each “elongate with a short stout spine at apex, about one- 
quarter the length of the body of scale, some delicate hairs along side’. 
The lateral spines of increpitus are proportionally larger and the apical 
spine weaker. Also, according to Hearle’s description and figures 
there are 5 to 7 pecten teeth all before the siphon bristle, the gills are 
shorter than the anal segment, the dorsal preapical siphon bristle is 
placed considerably before the apex of the tube, and the terminal 

antennal appendages resemble those of increpitus 


Aedes hexodontus Dyar 
(Fig. 7 

Material Studied.—Seven specimens (1 drawn), Ebbetts Pass, 
Alpine Co., June 13, 1950; 20 specimens, Camp Sacramento, El Dorado 
Co., April 28, 1950; 1 specimen, Sonora Pass, Tuolumne Co., June 10, 
1948 

Variation.—The comb scales range from 5 to 7 with 6 being the 
favored number (65 percent). The pecten numbers 4 to 7 teeth, 
none beyond the siphon bristle. The dorsal preapical bristle varies 
its position from the apical two-fifths to the apical three-fifths of the 
primary ring. 

Identification.—The species most often found in association are 
Aedes communis and A. increpitus. From both it differs in the stronger 
central spine of the comb scale, and from the former in the much 
weaker lateral hair of the anal segment. In addition it differs from 
increpitus in the more slender gills and less strongly spiculate plate of 
the anal segment. 


Aedes increpitus Dyar 
(Fig. 11) 


Material Studied——Twenty specimens (1 drawn), Upper Truckee 
River, Lake Tahoe, El Dorado Co., April 28, 1950 (R. Bohart); 3 
specimens, Camp Sacramento, El Dorado Co., April 28, 1950 (R. 
Bohart); 16 specimens, Cordelia, Solano Co., January 25, 1950 (E 
Mezger). 

Variation.—The comb scales range from 7 to 9 with 8 the usual 
number (44 percent)). The pecten teeth vary from 5 to 8, one of 
which is rarely placed beyond the siphon bristle 

Identification.—In Sierran localities the most commonly associated 
species are Aedes communis and A. hexodontus. From the former it 
differs by its weaker lateral hair of the anal segment and from the 
latter by the characters given under that species. Frequently as- 





Larvae of Aedes PLATE III 
Richard M. Bohart 








17 sticticus 18. vexans 


Fics. 13-18. Terminal segments and antenna of first stage larva of Aedes; 
a, antenna; c, comb scale; p, pecten tooth inserted just before siphon bristle. 
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sociated species in lowland areas are vexans, dorsalis, and _ sticticus 
from all of which it differs by its longer primary siphon ring and more 
basally placed dorsal preapical siphon bristle. 


Aedes nigromaculis (Ludlow) 
Fig. 16 
Material Studied.—Two specimens (1 drawn), Fall River Mills, Shasta 
Co., July 18, 1950 (S. F. Bailey, R. Bohart); 17 specimens, Dixon, 
Solano Co.., September 22, 1952 (E. Mezger, A. Telford). 

Variation.—Scales of the comb are sometimes stouter than shown 
in figure 16c but always have an almost invisibly fine fringe. The 
number of comb scales varies from 3 to 5 with 4 being most frequent 
(63 percent) The pecten ranges from 4 to 7 teeth of which one is 
usually placed beyond the siphon bristle. 

Identification 30th the position of the dorsal preapical siphon 
bristle before the base of the primary ring, and the stout antenna with 
reduced apical appendages are characters sufficient to separate nigro- 
maculis from other Aedes with which it might be associated, notably 
dorsalis and vexans. 


Aedes squamiger (Coquillett) 
(Fig. 14) 


Material Studied.—Three specimens (1 drawn), Black Point, Marin 


Co., January 6, 1948 (R. Bohart); 13 specimens, Bolinas, Marin Co., 
February 2, 1949 (R. Bohart); 2 specimens, Bolinas, Marin Co., No- 
vember 29, 1950 (E. Mezger, R. Bohart). 

Variauon.—In the 18 specimens examined the comb varies from 5 
to 8 scales with 6 being most often seen (57 percent). The pecten 
ranges from 38 to 5 teeth of which one is occasionally (26 percent) 


placed beyond the siphon bristle 

Identification.—Likely associates are Aedes dorsalis and taenior- 
hynchus from both of which squamiger can be separated by its much 
stronger lateral hair of the anal segment 


Aedes sticticus (Meigen) 
(Fig 17 

Material Studied—Two specimens (1 drawn), Elkhorn Ferry, 
Yolo Co., April 23, 1948 (R. Bohart); 8 specimens, Corvallis, Oregon, 
sent by A. W. Lindquist as eggs in screened soil. 

Variation.—The number of comb scales varies from 4 to 7 but 
is generally 6. The pecten has 5 to 7 teeth, usually 5, and rarely has 
one beyond the siphon bristle 

Identification.—In California this species usually occurs in com- 
pany with Aedes vexans from which it differs primarily by the apical 
antennal appendages contrasted in figures 17a and 18a. Somewhat 
less reliable is the siphon bristle difference. In both species the pentad 
hairs and the lateral hair of the anal segment are unusually fine as is 
also the case in Aedes taeniorhynchus and ventrovittis. 
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Aedes taeniorhynchus (Wiedemann) 
(Fig. 15 

Material Studied.—Seven specimens, Seal Beach, Orange Co.,July 
28, 1950 (J. G. Shanafelt). 

Variation.—In the specimens studied the comb is usually 6 scales 
but varies from 4 to 6. The pecten ranges from 4 to 5 teeth with one 
rarely beyond the siphon bristle. 

Identification.—A frequent associate is Aedes squamiger which has 
a more prominent lateral hair of the anal segment as well as different 
antennal appendages and a stouter apical spine on the comb teeth 


Aedes varipalpus (Coquillett) 
(Fig. 12) 

Material Studied.—Three specimens (1 drawn), Davis, Yolo Co., 
December 19, 1946 (R. Bohart); 16 specimens, Davis, Yolo Co., June 
2, 1952 (A. D. Telford). 

Variation.—The comb ranges from 4 to 6 scales with 5 predomin- 
ating (61 percent). The pecten averages the shortest of any of the 
species under consideration, varying from 2 to 3 or rarely 4 teeth, all 
inserted before the siphon bristle. The primary ring of the siphon is 
short and difficult to distinguish from the secondary ring. The dorsal 
preapical bristle may be inserted from the middle to the basal one- 
third of the primary ring. 

Identification.—As the only Aedes to be found in California tree 
holes, it is no problem to identify. However, the large gills and slipper- 
shaped comb teeth are diagnostic. 


Aedes ventrovittis Dyar 
(Fig. 9) 


Material Studied.—Seven specimens, Winnemucca Lake, Alpine 
Co., 9,200 ft., June 26, 1950 (R. Bohart). 

Variation.—In the 7 specimens examined the comb generally has 
5 scales but occasionally 6. The pecten varies from 3 to 6 with 4 pre- 
dominating, all before the siphon bristle. The latter is inserted at the 
apical two-fifths to two-thirds of the siphon tube. All of the hairs of 
the eighth and ninth segments are unusually fine. 

Identification.—This species is rarely found in early larval stages 
because it generally hatches at elevations above 8,000 feet befor 
snow has been cleared from trails. It is associated with Aedes hexo- 
dontus and probably occurs also with communis and increpitus in parts 
of its range. From all of these it differs in the finer siphon bristle, 
stouter antenna, and more apically placed dorsal preapical siphon 
bristle. 


Aedes vexans ( Meigen) 
(Fig. 18 
Material Studied.—Three specimens (1 drawn), Elkhorn Ferry, 
Yolo Co., Apri! 23, 1948; 10 specimens, Corvallis, Oregon, sent by 
A. W. Lindquist as eggs in screened soil 
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Variation.—The comb scales vary from 5 to 7 with 6 the usual 
number (68 percent) The pecten teeth are placed before the siphon 
bristle and are usually 5 in number, less frequently 6 and rarely 7 or 8. 
The siphon bristle at the apical two-fifths to two-thirds of the tube 1s 
generally double but is sometimes single (25 percent), and in an Oregon 
specimen is single on both sides. These figures are somewhat at 
variance with those given by Marshall (1938) for British specimens 
and may indicate the existence of strains. Marshall listed the comb 
scales as 5, the pecten teeth as 4 to 5, and the siphon bristle as triple 
or quadruple 

Identification.—This species is most often found in company with 
Aedes sticticus and sometimes with nigromaculis. From the former 
it differs particularly by the antenna (contrast figures 17a and 18a), 
and from the latter by the more apical position of the dorsal preapical 
siphon bristle. Generally, the bifid siphon bristle can also be used 
in diagnosis. According to Marshall (1938), both this species and 
A. cinereus are characterized by a bifid outer frontal hair (inserted 
near the antennal base). In vexans larvae I have examined, this 
appears to hold true but the hair is difficult to discern. 
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ERRATA 


In the article, ‘Observations on some Central American biting midges,’’ by 
Paul A. Woke, March, 1954, Annals, Fig. 2, p. 65, should be oriented so that the 
left margin is at the top. Also, on p. 7, ‘‘Collections made at Corinto,"’ line 3, 
“eariler'’ should read ‘“‘earlier,'’ and on p. 73, paragraph 2, line 6, ‘‘Isalnd’’ should 


read ‘‘Island."’ 





THREE NORTH AMERICAN PHYTOMYZA SPECIES 
CLOSELY, RELATED TO P. NIGRITELLA 
Zetterstedt (Agromyzidae: Diptera)' 


KENNETH E. FRICK? 


Irrigation Experiment Station, Prosser, Washington 


In this paper three species are compared with Phytomysa nigritella 
and two are described as new. This group of four rather closely 
related species may be characterized as follows: frontal vitta brownish; 
both upper frontoorbital setae subequal in length; genovertical plates 
not, or at most very slightly, raised above the eye margins; genal 
height, midway between the vibrissal angle and the posterior margin, 
about one-fourth the eye height; mesonotum dull, at most subshining, 
grayish pollinose; wing with second costal section about twice as long 
as the fourth section. 

The family Agromyzidae contains a large number of species, many 
of which are very similar in the adult state. As a result, misidentifica- 
tions are not uncommon and P. nigritella Zetterstedt, 1848, is a species 
that has been misidentified by several workers. The P. nigritella of 
Melander, 1913, has been found to be P. periclymeni de Meijere, 1922 
(Frick, 1953). Hendel, 1934, found that the P. nigritella described 
by him in 1920 was a new species, P. calthivora Hendel, 1934. Hering 
(1921) described leaf mines which he attributed to the larvae of P 
nigritella. However, in 1931 he described the species as new, naming 
it P. calthophila. Frost (1924) described P. nigritella as a miner of 
peach leaves. The species is herein described as P. persicae n. sp 

The writer ( 1952) followed the system of Hendel (1931) in number- 
ing the dorsocentral setae, which begins with the posteriormost seta 
In order to conform to acc epted usage by American authors, the setae 
are herein numbered from the anterior of the mesonotum, the first 
being the anteriormost or presutural dorsocentral. 


KEY TO ADULTS 

Arista subequal in length to eye length, when head viewed in profile; first 
(presutural) dorsocentral (dc) seta subequal in length to the second a 

Arista short, not more than three-fourths the eye length; first dorsocentral 
very short, about half as long as second nigritella 

2. Acrostichal setae sparse posterior to third dorsocentral, not extending to 
fourth; no setulae situated between the de in the dorsocentral rows 3 

Acrostichal setae not numerous posterior to third dc, but extending posteriorly 

to fourth; a setula between third and fourth, frequently between the 
other, de persicae 


Scientific Paper No. 1170, Washington Agricultural Experiment Stations, 
Pullman. 

2The writer wishes to thank M. T. James, C. W. Sabrosky, and R. H. Foote for 
reading and critically evaluating the manuscript; A. C. Dowdy for supplying 
specimens and information on the peach leaf miner; J. F. McAlpine for sending 
peach leaf miner adults from Canada; and C. W. Sabrosky for making available 
specimens in the U. S. National Museum collection 
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Eye, seen in profile, with length at most three-fourths the eye height; body 
brownish black Ae 5 gregaria 

Eye, seen in profile, with length subequal to eye height; body bluish black 
: periclymeni 


KEY TO MATURE LARVAE 
Anterior spiracles divided into two lobes; posterior spiracles divided into 
two lobes, each bearing not more than twenty spiracular bulbs na 2 
Anterior spiracles rounded, scarcely widening distally; posterior spiracles 
circular distally, each with about twenty-five spiracular bulbs . nigritella 
Posterior spiracles rounded, each with two short lobes e 3 
Posterior spiracles with ventral lobe extremely elongate, slender, about three 


times as long as dorsal lobe persicae 


Frontal process dorsad of mandibles present, slender, thread-like; mandibles 
without an anteroventral protrusion hes ; gregaria 
Frontal process absent; mandibles with an anteroventral protrusion. . periclymeni 


KEY TO MINES 

Larvae mining in leaves ‘ ; i 2 
Larvae mining in receptacles and stems of Anemone pratensis nigritella 
Mines brownish; either blotch or serpentine; if the latter, strongly twisting 3 
Mines greenish; serpentine, usually not strongly twisting; mining peach 

leaves persicae 
Mine strongly twisting, usually many mines per leaf, with mines forming a 

large irregular blotch; mining in leaves of Lonicera sp gregaria 
Mine an irregular blotch; usually one mine per leaf; if several, mines distinct; 

mining in leaves of Symphoricarpos and Lonicera spp periclymeni 


Phytomyza nigritella Zetterstedt 
Phytomyza nigritella Zetterstedt, 1848, Dipt. Scand., 7: 2816; Hendel, 1934, in 
Lindner: Die Flieg. palaearkt. Reg., 59: 368; Hendel, 1935, ibid., 59: 440; 
Hering, 1944, Mitt. dtsch. ent. Ges., 13: 42; de Meijere, 1944, Tijdschr. Ent., 
87: 72; de Meijere, 1950, ibid., 92: 24; Rydén, 1951, Ent. Tidskr., 72: 171, 175. 


P. nigritella has been adequately described by Hendel (1935). 
The brief description herein given serves only to separate the species 
from the other three. 

Male.—Black, dull, grayish pollinose. 

Head: Genovertical plates slightly raised above eye margins; 
eye about four-fifths as long as high. Antennae with arista very short, 
slightly less than three-fourths the eye length. Setae relatively short. 

Thorax: Setae relatively very short. Dorsocentral setae approx- 
imately equally spaced from each other; the second de about half as 
long as the fourth; first de very small, only half the second in length; 
acrostichal setae short, slender, not extending posterior to third dc; 
five to eight setulae in the intraalar row posterior to the transverse 
suture 

Wing: Second costal section not more than twice as long as the 
fourth; Mi, curving slightly posteriorly about midway to wing tip. 

Size: 2mm. in wing length 

Described from two specimens reared from Anemone pratensis L 
and kindly presented to the writer by Prof. Hering. The species is 
widespread in Europe, but not positively known from North America. 

The puparium has been described by de Meijere (1944), the larva 
by de Meijere (1950), and the type of mine by Hering (1944). The 
larvae usually pupate in the receptacles and sometimes in the pedicels 
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Hendel (1934) remarks that he considered the mesonotum of 
P. nigritella to be shining. <A study of a specimen identified by Zetter- 
stedt showed that the body, and the mesonotum in particular, is dull 
and pollinose. Rydén (1951) studied Zetterstedt’s collection and, 
although he corrected several of Hendel’s misidentifications, apparently 
was satisfied that Hendel’s 1935 description of P. nigritella is that of 
the correct species. 

P. nigritella is the most divergent of the four species treated in 
this paper. The remaining three species are much more similar to 
one another than any is to P. nigritella. 


Phytomyza persicae new species 
Phytomyza nigritella (Zetterstedt), Frost, 1924, Cornell Agric. Expt. Sta. Mem., 
78: 81, (as a var. of P. obscurella); Leonard, 1928, Cornell Agric. Expt. Sta 
Mem., 101: 867 (as a var. of P. obscurella). 


Mele.—Black, dull, heavily grayish pollinose. Head with geno- 
vertical plates, dorsal half of frontal vitta, and gena tannish gray; 
proboscis yellowish, palpi grayish black. Thorax with humeri and 
metapleural triangles grayish brown; legs with tibiae, tarsi, and distal 
one-sixth of femora reddish brown; wings with bases creamy white, 
veins dark brown; calypter with margin and fringe grayish black; 
halteres whitish. Abdomen brownish black. 

Head: Less than three-fourths as long as high when viewed in 
profile; eye oval, two-thirds as long as high; gena, midway between 
vibrissal angle and posterior margin, slightly less than one-fourth the 
eye height, vibrissa long, strong, about equal to the eye length, three 
or four setae on each side of the subcranial margin. Frontal vitta 
subquadrate, in width equal to about half the distance between the 
eyes; genovertical plates relatively broad, not raised above the mar- 
gins of the eyes; each with two dorsally and outwardly directed upper 
frontoorbital setae subequal to each other in length; dorsal lower 
frontoorbital seta subequal in length to an upper and about three 
times as long as the ventral lower frontoorbital, both inwardly di- 
rected; orbital setulae relatively long and strong, five to seven on a 
side; ocellar triangle short, wider than long, ocellar setae long, extend- 
ing anteriorly to lunule. Antennae with third segment round, setulae 
slender, sparse, short; arista with basal one-third slightly swollen, 
in length about subequal to the eye length, setulae relatively long and 
strong. 

Thorax: Setae relatively long, slender. Mesonotum with three 
plus one dorsocentral setae; third de slightly more than half as long 
as the fourth, first and second de subequal in length and slightly less 
than half the length of the fourth; third as far removed from second 
as from fourth, first dc about two-thirds as far from second as second 
is from third; a small setula, subequal to an acrostichal seta in length, 
situated between first and second, second and third, and third and 
fourth de; intraalar absent, but about five setulae anterior to and three 


posterior to the transverse suture in each intraalar row; acrostichal 
setae not numerous, in five irregular rows, sparse posterior to third 
pair of de setae but extending posteriorly to the fourth; inner postalar 
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seta small, about one-third the length of the outer. Humerus with 
four setulae plus the humeral seta. Anepisternum with two setulae 
ventrad to the one strong anepisternal and one dorsad to it; one setula 
anteriorly placed near the dorsal margin. 

Wing: Very slightly more than twice as long as wide; second 
costal section about twice as long as the fourth and fourth about twice 
as long as the third; Mis straight, terminating slightly posterior to 
wing tip 

Size: 1.4 mm. in wing length. 

Female.—Slightly larger, 1.5 mm. in wing length. Sixth abdominal 
segment about one-fifth white; basal segment of ovipositor subequal 
in length to tergite of sixth segment, dull grayish black. 

Holotyped'.—Erie county, Ohio, August 15, 1952, A. C. Dowdy, 
collector, reared from a larva mining a peach leaf (Prunus persica L.); 
deposited in the U. S. National Museum, Washington, D C., Type 
No. 61678. 

Allotype 9 —Same data as holotype, also deposited in the U. S. 
National Museum 

Paratypes.—l\1¢'o', 202 9, same data as the holotype; 19, 
typotypical, July 2, 1952, A. C. Dowdy; 100° oc’, 29 9, Berlin Heights, 
Ohio, May, 1952, A. C. Dowdy, reared from pupae in overwintered 
peach leaves; 19, Fonthill, Ontario, August 18, 1950, W. L. Putman, 
reared from a larva in a mined peach leaf; 5c°o’, 69 9, Vineland 
Station, Ontario, June 20—June 26, 1951, W. L. Putman, reared from 
larvae in mined peach leaves 

Other materia] studied.—2c%'o%, 192, Winchester, Virginia, July 
29, 1915, E. B. Blakeslee, reared from mined peach leaves; 1 (minus 
abdomen), New Haven, Connecticut, July 1, 1918, W. E. Britton, 
reared from a larva found in a peach leaf on August 6, 1917; 107°, 19, 
Wayne County, Ohio, 1944, Weaver, collector, reared from larvae 
in mined peach leaves 

Mature larva.—White. Mandibles rectangular, truncate ventrally; 
four. teeth subequal in size, alternating, relatively short, blunt. Labial 
sclerite long, about twice the length of the mandible length. Anterior 
spiracles divided into two elongate lobes, each bearing about seven 
spiracular bulbs in a curving row. Posterior spiracles brown, extremely 
elongate, slender, bearing a single row of about seven bulbs between 
the tips of the lobes, a curve of about seven bulbs at tip of elongate 
ventral lobe and about five at end of short anterior lobe; ventral lobe 
about three times as long as dorsal. Abdominal cuticular processes 
in five or six rows, small, triangular in shape, posterior one or two rows 
with processes at most twice the size of the anterior ones. 

Size: 2.5 mm. in body length 

Described from a topotypical series of nine mature, third instar 
larvae. 

This is the species that Frost (1924) confused with P. nigritella. 
He illustrates and describes the type of mine, larva, mandibles, anterior 
and posterior spiracles. Frost also lists wild cherry and honeysuckle 
as hosts. The writer has not seen specimens from these plants. Mr. 
A. C. Dowdy, a graduate student at Ohio State University, is working 
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on the biology of the peach leaf miner for his Ph. D. thesis problem. 
A full report of the species will be published by Mr. Dowdy in the 
future. 

Phytomyza gregaria new species 

Male.—Brownish black, subshining, lightly grayish pollinose. 
Head with genovertical plates, frontal vitta, and gena brownish; 
proboscis yellow, palpi black. Thorax with humeri and metapleural 
triangles brownish; legs with femora narrowly yellow distally, tibiae 
and tarsi dark brown; wings with bases white, veins brown; calypter 
with margin and fringe grayish; halteres whitish. Abdomen dark 
brown. 

Head: When viewed in profile, head only three-fifths as long as 
high; eye three-fourths as long as high; postgenal area narrow; gena, 
midway between vibrissal angle and posterior margin, about one- 
fourth eye height, sloping strongly posteroventrally from vibrissal 
angle; vibrissa short, strong, slightly less than two-thirds the eye 
length, five setae on each side of subcranial margin. Frontal vitta 
subquadrate, in width equal to slightly more than half the distance 
between the eyes; genovertical plates relatively narrow, at most very 
slightly raised above the margins of the eyes; each with two dorsally 
and outwardly directed upper frontoorbital setae subequal to each 
other in length; dorsal lower frontoorbital subequal in length to an 
upper and about three times as long as the ventral seta, both inwardly 
directed; orbital setulae short, five to eight on a side; ocellar triangle 
as long as wide, ocellar setae long, anteriorly reaching to lunule 
Antennae with third segment round, setulae relatively numerous, 
slender, less than the basal aristal thickness in length; arista with 
basal one-fourth slightly swollen, in length about equal to the eye 
length, setulae slender, short. 

Thorax: Setae relatively long, slender. Mesonotum with three 
plus one dorsocentral setae; third de about seven-tenths as long as 
the fourth, first and second subequal in length and about half as long 
as the fourth: third dc two-thirds as far from second as from fourth, 
first de slightly farther removed from second than second is from third; 
no setulae between dc setae; intraalar absent, but about ten setulae 
anterior to and about two posterior to the transverse suture in each 
intraalar row; acrostichal setae sparse, in four irregular rows, very 
few posterior to second pair of de and none posterior to the third pair; 
inner postalar seta relatively strong, slightly less than half as long as 
the outer. Humerus with about five setulae plus the humeral 
Anepisternum with one setula ventrad to the strong anepisternal 
and one dorsad to it; one or two setulae anteriorly placed near dorsal 
margin. 

Wing: Slightly more than twice as long as wide; second costal 
section slightly more than twice as long as the fourth and the fourth 
about twice as long as the third. My, straight, terminating slightly 
posterior to wing tip. 

Size: 1.75 mm. in wing length. 

Female.—Slightly larger, 2 mm. in wing length. Thorax with two 
and four setulae posterior to transverse suture in intraalar rows; three 
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acrostichal setae slightly posterior to the second pair of dorsocentral 
setae. Sixth abdominal segment distally about one-fourth whitish; 
basal segment of ovipositor about as long as tergite of sixth segment, 
black, basal half grayish pollinose, distally shining. 

Holotyped Jerkeley, Alameda County, California, September 
11, 1948, K. E. Frick, collector, reared from a larva mining a leaf of 
Lonicera involucrata Banks, deposited in the U. S. National Museum, 
Washington, D. C., Type No. 61679 


FIG. | 


FIG.3 


Phytomyza gregaria, n. sp. Fic. 1. A typical group of mines, showing the 
formation of a large blotch mine and five puparia. Fic. 2. Mode of deposition of 
frass by a young larva. F1G.3. Mode of deposition of frass by a mature larva 


llloty pe § Topotypical, June 18, 1948, K. E. Frick, also reared 
from a larva in a mined leaf of Lonicera involucrata, deposited in the 
U.S. National Museum 


a m 


Paratypes.—5F aX, 152 2, topotypical, K. E. Frick, all reared 
from larvae mining leaves of Lonicera involucrata on June 18, 1948, 
July 7, 1948, September 6, 11, and 14, i948. 
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Mature larva.—White. Mandibles longer than wide, extending 
ventrally somewhat, bluntly rounded anteroventrally; four teeth, 
the ventral smallest, alternating, appearing as four in lateral view, 
relatively long, slender, curving. Labial sclerite subequal in length 
to the mandible length. Anterior spiracles divided into two short 
subequal lobes each bearing about seven spiracular bulbs. Posterior 
spiracles divided into two very short lobes, bearing a total of about 
eighteen bulbs; ventral lobe only half again as long as dorsal. Ab- 
dominal cuticular processes in relatively wide bands, triangular in 
shape, minute anteriorly, becoming larger posteriorly, posterior two 
rows bearing processes about five times the size of the anterior 

Size: 2.5 mm. in body length. 

Described from a topotypical series of nine mature larvae 

The mines are strongly twisting and grayish brown in color. The 
larvae mine primarily along the midrib and tend to follow the lateral 
ribs when leaving the midrib area. A typical group of mines is illustrat- 
ed to show the formation of a large blotch mine and five puparia (Fig. 1) 
Pupation takes place at the ends of the broad mines made by the mature 
larvae. The deposition of frass within the mines is of two types 
The young larva deposits its frass in minute pellets in several rows 
that often coalesce. This is because the young larva frequently re- 
turns to the area of the midrib by the mine just formed (Fig. 2). The 
mature larva deposits its frass in isolated pellets along either side of 
the mine (Fig. 3). 

This species is very similar to P. periclymeni in the adult stage 
The larvae and mines are more easily separated than are the adults 


Phytomyza periclymeni de Meijere 


Phytomyza periclymeni de Meijere, in Hendel, 1922, Wien. ent. Zeitschr., 39: 71; 
de Meijere, 1924, Tijdschr. Ent., 67: 145; Frick, 1953, Canad. Ent., 85: 74 


Male.—Bluish black, dull, grayish pollinose. Head with geno- 
vertical plates bluish-brown, frontal vitta and gena brownish. Thorax 
with humeri and metapleural triangles dark brown; legs with femora 
bluish-black, distally narrowly yellowish, tibiae and tarsi dark brown; 
wings with veins dark brown; calypter with margin and fringe black 
ish. Abdomen dark brown. 

Head: When viewed in profile, head roundish, about four-fifth: 
as long as high; eye rounded, about as long as high; postgenal area 
wide; gena, midway between vibrissal angle and posterior margin, 
about one-fourth eye height, slightly sloping posteroventrally from 
vibrissal angle. 

Thorax: Mesonotum with third dorsocentral seta four-fifths as 
far from second as from fourth; second and third de and first and second 
subequally spaced from each other; inner postalar seta short, slender, 
about one-third the outer in length 

Wing: Second costal section about twice as long as the fourth and 
the fourth slightly less than twice as long as the third 

Size: 2 mm. in wing length 

Female.—Sixth tergite distally about one-fourth white; basal seg- 
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ment of the ovipositor black, basal half grayish pollinose, distally 
shining 

Described from a pair of adults reared from Lonicera xylosteum 
L. by Prof. E. M. Hering in Europe 

Mature larva Described by de Meijere (1926), differing from 
P. gregaria in the following characters: mandibles with a broadly 
rounded anteroventral lobe extending anteriorly as far as the ventral 
tooth; teeth relatively short; blunt, dorsal three subequal in size, 
ventral slightly smaller. Anterior spiracles divided into two short 
subequal lobes bearing a total of about fifteen spiracular bulbs. Poster- 
ior spiracles divided into two lobes, the ventral about twice as long 
as the dorsal; bearing a total of about twenty spiracular bulbs, only 
one or two rows of bulbs uniting the ends of the lobes 

Larvae of this species were collected by the writer at Berkeley, 
California. Described from a series of twelve mature larvae collected 
from mines on Symphoricarpos albus (L.). 

The mines are white with a large mass of black or brown frass 
near the puparium and usually located near the center of the mine. 
The small, separated pellets deposited by the smaller larvae are usually 
inconspicuous because they are attached to the lower surface of the 
mine and not to the epidermis. Hering (1927) illustrates the type 
of mine 

This species must date from 1922 and not 1924 as stated by Hendel 
(1935) and Frick (1952b). Hendel (1922) briefly characterized the 
species, but gave de Meijere credit for describing it. De Metjere 
(1924) formally described the species. Hering (1927) dates the species 


back to 1922 
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A GENERIC CLASSIFICATION OF THE JAPANESE TENTHREDINIDAE 
HYMENOPTERA : SYMPHYTA), by Kicnizo TAKEucHI (with a tribute 
to Tr1so Esak! and a list of publications written by, and of insects named 
in honour of, Kicu1zo TAKEUCHI Issued in celebration of the sixtieth 
birthday of Kichizo Takeuchi by his friends. Kyoto, 1952, 90 pp., 4 pls 


This paper, which is entirely in English, goes into the classification of higher 
categories in detail, including keys, and corrects past generic placements of 
sawflies described from Japan in a chronologic arrangement. All Japanese genera 
are redescribed, and three new tribes, four new genera, and some new species, are 
described.—J. L. GREssIT1 





Obituary 


STANLEY WILLARD BROMLEY 


(1899-1954 


Doctor Stanley W. Bromley died in the Stamford (Connecticut) Hospital 
on February 16, 1954, following a long illness characterized by unusually high 
blood pressure. He was buried in Long Ridge Union Cemetery, Stamford 


Doctor Bromley, the only son of James Willard and Lizzie Knowles Bromley, 
was born December 7, 1899, at Sunny Valley Farm, near Charlton, Worcester 
County, Massachusetts, the home of his grandparent He showed signs of interest 
In 1910, when years old, he visited the 


in nature when only five years of age 
ot 


museum of the Boston Society of Natural History and made the acquaintance 
the late Mr. Charles W. Johnson, eminent Dipterologist and curator of the museum 
This began a friendship that was terminated only by the death of Johnson in 1932 
Mr. and Mrs. Johnson were so impressed by the personality and potentialiti 


of the youngster that they took the preliminary steps to legally adopt him, a 


course that proved impos ible 
Following his graduation from high chool in 1918, Doctor Bromley entered 
the Massachusetts Agricultural College (now the University of Massachusett: 
duating in 1922, majoring in entomology under Dr. H. T. Fernald and Dr. G. ¢ 
upporting minor la p tholog He began graduate work 
ution in the fall of 1922, receiving the M. < gree in 1924 
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His earliest paper* was written when he was 13 years of age and was published 
the following year. The study well exemplifies the keenness of observation and 
unlimited patience demonstrated throughout his later life. In the paper, 18 
pecies of Asilidae are recorded, with 463 records of capture, all such specimens, 
captor and victim, having been carefully preserved and mounted on single pins 
to show the association 

Doctor Bromley was actively affiliated with many of the leading scientific 
ocieties in America, including the American Association for the Advancement of 
Science, Entomological Society of America, American Association of Economic 
Entomologists, and the entomological societie Brooklyn, Cambridge, New 
York, and Washington. At the time of his decease, he was on the board of 
ernors of the National Shade Tree Conference and was a member of the Con 
ticut Tree Protecti lati 
Doctor Bromley, while a ; > student at Ohio State University, met 
Doctor Helen Jean Brown, on the staff of the botanical department, and they 

married at Columbus, Ohio, in 1935. Mrs. Bromley, herself a recognized 
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ity on the taxonomy and economics of the fresh-water 

the Stamford branch of the University of Connecticut, survives, as does hi 
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